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#i$<z ^jnchi 



k ^1<T 'pf ^ 7TT«T HldchT k W/qW/.* 'famflTT 

Wf*J < W g^FT ^ mt ftRPlfaT mRTT l|l m 
gsw mt srte; gt<n } t 4 i 4 k mkt 

mTTg tl 'MKdH TT^fa fk^FT 31*bK*fl 3FFTt TSTFRT 
^ 75 mf ^ ift IT fkfm* 3TFll^4 ^T T?t il ITT ZRFTSn 3 

^ c t>i'\4) gr srkF y°bil>id mMi izk k srfqmTn 
^aiPrar STgTRTFT mt *TRt-SRc6H gW4)' #Ttl ITT ^ 1R 
cfrmfSFT ^5RT Wlftra ^vHT mi?t *t ^ nRcffa 
^lPl=hS T TT it «(T7c(t mt 'H’H^ 3TT^ ^Rrft gm 3T(«ti4°b 
^T itl ^ gk 3 nN TIT «TT cmt gk 3RkFT gRTT gRT 

fa* TR ^TRsqH mt ST^T^RTT ^ ^T kt^T ftcTTI RRcRt 

2008 k TTgfa l4iH I^RT T R 3RpRg gRTT mt f^TH 3RTR ^ 

%g if^n krat gi^u m^rr mi ^imr m k 
■^rmt sFRTTsrf mt ^tr grt w stthrt fsn sfR m grim mt 
Rrt<£i^ k> Rm, <4**? srRrfmr fmmi snfmg gmr k m Ph^i 
mt •wl4)Ki sfk tiTm mt grim ^ ■<£ %g Trat 

tmrni gnim ^ %g gm h<hi^k nfafk mi gzg ttstt fank 
wrm %Pm> *rrt hmPm, w oi^Pm ark zf. 

^iiPhci «ti ttrt mnr wr rt tt^ft fan ark znmt mill k m 
gRrm 3 tr iqk ijsj k‘ ti ^r Rmk 4r ^d i ^K 
ttPiRt mT ^sug-aK ^ grr tmrmrT t tm in gmm k 
TTTST-nTST mst mT nt ikTTI 

gn. tk^PH 

^TRSfrzT TI^PT ftlR ar ^KH) 
2009 





gmr ^ fflTT f 28 ^Rlft 2008 itt m falTI ftlTT «TT 
Tlftl fflR tflTT ITT 3fR WI *TT IRdl-M TTT^T ff*TH 3 ^k4) , 
if ferftl iff g$ SUlft ^ 3TWTSJ Tit. ^1. felH ^ lift 

fsran ttctr ^ fcrq; ^Inn ifcrt gu-+i< ta «m mfti ^ 
ftm -sit. ffm f w ^khI t£ 75 if gt ^lf ^ 
« 1 smtcf ^ wti ^ nf ff nr gsur feraf 

ITT 3TBTW IfilTI l^Stf ■g^ IT^T, “gTTflT !3#T ft stk ITlf 

ff ^ ft, tiTTft ift in ft i^r 

ft. ffm f snf stthf it i^ftnr ft sm firm its Ri) ik 
ft. HIT HlfsR f W 1R 11?' W iff •Hcril^+R 
iMr lit iRf ^ %q; Tuft fiRTTi ft. hmT+t f ft. 

to mi^Ph sftr ft. it. i^tith irt ttMt f snfffi %iri 

w TTfffiT ^ ilSFT wft ITT STTOTTt fl f itl 1 ^HT 
itlt ^ ^lPH+ I ifflT %1 Tt^mtl ^RTTl ft f'l 

c^iPfcht cRT ^<4*1 

ITS ^lltt ft IK 40 ^|pl«fct iff TJlt ctlR T[fl ^5llPl«bl iff 
flRT 3WTT IT "giT HI? TT17t H5<rl itlTT gTTlTTT ft TRUffcT 
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fer fmnt 



felfed fe fefefe ffelT nnT - d Id ^FTI 
m Rife feT ^W»K tl tfe FT felfefd fe 
mfe fen iFfT d WI felfd d fed (Tnrr. 

3TR.nd-) "fe fe dl fe fe RRF nil FR nd jp Ku&M I 
■qrn-ifeai fern d ^n 3 Rpnr wi fed v%=^^ 
^F nTFf fen ffe anfe Tf? nfe d fem dl \ 

felfd feRR d fem 3Tk RFRTT fe felld fe ^T feSFT 
fen i ft nm d fen fe anted d fedfen fenr d Rrorfdr 
fen i *nfer fete fen annfe d fen d 'n^nn fen 
TTnTRT feRR mug'll 3fe olid dt m|h R^Td 3 id 

nfefer tzRnffete d arfen dwim ^ km d nw Rpnni 
fei d wn?r nd fenffe fe fend wfer si# fe nrdte 
ardfe +i4*n d feline fern wfe d nm d fed fen 
TTRI np? OMId fed d dlHl df dt <^d d dsi J NI I FT 
fern fei f nn fenm d *npr H^fe fi d d dro fe 

feFRRFR 3d. fed cbUn^ofl , IfefeR fen (Shirodkar 

stitch) d anfenmr dfe: ffefenr, fen nfeg: ^rt^-rts 
(J aipur Foot) d fenFR dfe nfe ^d dfe nfeRdfe 

arffe aRRm fe Ffef fed d fen nte nr Fnd nfe 
mfefed did «fe<i id dd <fet d rtrt nm nfe nn dfe 
fen «ni F#m ^t d frft nm fenr gd 3 rr 3rfrit if i 

“Fid dfen fenfe fef !?” nt. nfefe 4 3n^nn 
MH^iifnl 3d. Fife nn nnr ^trti fetnn -d wt wi 

nnr 33^- ^nnr cifefefe Sfef (LUavati's Daughters) y+l^ld 
if 4ti ife too nfeta nfen feiffe ^ afe Rfe ^ s^nnf 
afe fef nd afe nfe d* nrnn fem «ni m nd n?ra 
Rr 3 tr nfen ferffe, 3 ftt nfe ark nm^n ^rfert ^ 
nnd nd Rte mni i^n-nnn fern =d ?dn d ^ "nfenad nn 
dfem nrsm d dnte ti 
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fetcnr ^nffed cfd w ^d? 

nF n^F nfeh feR t - 40 nfH 0as 

*nfer feifed nd ijdt d nfei Fy» /^Pl 

#r it nfenn ndf? 20 ndf nff? v3L 

e t)K u l ■(rM^. f — '3?R-3RR -H'HI'Jl 

d and nnd ^ fen "nfenad nd I 

amir fed wi ti dd mn \ j jj 
nsR «tn 'nfenad ^d fe^n r fp * 

■^mfe nd n^R fed, nn dt nfem nod ^S j** 

afe annd Tjffed nmd nr # fe: «ni afk 

I^R-TmR ’Hhm d mu Id nn "3^n nd nd ^nor 

nfenad' nd dt fe^T nn dfe femr «ni ft nfenad nd dt 
fen ^ Rr^f dn d 3fei md ^ fen n^-Rtd nn fed nr^n 
nfeT «ni 



fe> chhoii dfed nfe fenfejTpn d 3 r«w anf dt’i 

Ffe <mq^5 dfe ■$r«fk fedm dt.nt. nmn d fef <ife<Hi dd 
d fenr fem.* “d amd fe*n d fedt dt nrsnd nd nff ^ni” 
mr nmnn d w? ^ nfe d nrnr fen nn wr dfe nm ndi 
anfe d ^dfd n^RiT nd nrffen dt fen nFg nn> ‘fefe wm 
^ 'Fn di nm d nmpi d n^ RRmfe ^ ^ d and rtri Rfe 
afe dfen d dfe.dt. fefer ndi feann d 
nferr feifdnd nd fen d fen-3f«nn d 
and dr Rnd d "fen "n^n d?nn-' 1 T?Rnn 
fed feti "and fed afe ^dfdd d nd 
dfed d fen TRn 3mnn fani anar ferfn 
nid d tdfen d %cR ii n^ 3351m d 
^mfer -efem w d rr d d n^ feife 
dfe it rf -?rfe^ id m fen ii 
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Hm fmtf 






C.V3WJ7 



i?l ^Rc£ 'RTcTT— f^TcTT *ft 



kni^ qfr P^id *41+K ^ 
^ "d cS'HA cK6 ^ 7 FH sfft 
qft-qft ^ <g?rr sud fftti 
"S "d TL q^R ^■sl'ti ^ 

k fqq «md sk "3^ fs'?ll5'l «h<d 
qft RdJ-^KKl qft Wl+KII klR 3 
^ k?-Rkrqrt dr q^t i 4r 

3 fa^rf Fiwr 25 TTFlf ^ RT^T ^ 

ta *h it^FTHK tWFT fWT 



qqkFT qd w 4^/P/<* yw-*T di srk ^qflq fqqf k qpqq ^ 
qH "Rt^ qt ktl kn qft TRfTRkt k qK "5^ qq> 3Tqst 3 ft? 
fqqqq km #r qq kkt 13m i*qqr k kr kwr 
«ffel il 3FK qq ^?qq7 Ftkfkr if k ^ ^T 
k fqqf WRTTI 



#k ^ %q k %fqqrf qft qq^ ft# -ft£ ^fq 
kk 't - kd <n'h k sued ifqqT k stftt-srft, 
fqq-im yqVwMi 3 qtak qrk Tk ti 

3TR kWf kt RF '^lM 

qrk ti i*qq> 3 qd ^ftqqqqf ak qkr 
qq*f ^ wt-rts? qr^ kqqr ^nqiM k kk qf t: fqqrq 

qft k 11 !! qd fad!? qqr «n^ qq ktf W 3 Fjqq f^rk IdH 
kRkrc qT? qqT w kqr k it# qdf k?k oqfqq - iqqft df 
qr qqf fdqqr - «n? - 5 ^ d knM k dtqq k qr^ ^qfqqqq 
qstif qd dt ^iki qqr ti iqdf ^ ^ qjkcmt kn§^ ^1 qr® q^ 
fqqqqd qq qfk an k qd dqf-< L KiK qqnd qq 

q^qn qn qftqq k Rnqlq qsaf kr qfrs^ %nfqqd k oqkq^ 
qft qq7 qisqqqft ^k km: "fkft ti 
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^ qq W* #TT! 37qt 

qt ^TR eft 7 ! FT qffi 7t Siqqfl ^ % qiqf qq q*T qgsft 
27 qf 1841 qrt fra *i)ui$dl qq q^ran qnratq -W 
qqri to fiff qtt sr# m^I^n 75 qif qK wrra ffra 
qtfqqiq <wii«n qit w qtt qf 1 




5rM qtt qqq q qqq wnft^ 
stfa TR^fqqj f?q qTq^ qt ffrq 
STT^f^F lllfwt qft 3TlBRq«bdl 
«fti ft^ tern; 3^ft qrq-qfaq 
'3161'fll UTr ^el u -S stir ^Kd qt 
qfa ftt qtt =hH (dvMlI lelHMlT 
stk fefrnpq qq dMi-=mi o£d=M 
3-eP qqgq qfc oMci^n qff qqrq 
qqpfra qfti qqq ^ ft qr*qqt 
3 qFTPT qft qTJeft *ft qqTF 
^ mu -g^t m 3tM' 
qt %q ft^ q^= fj^wii 
qrt ffqfq q wtt 
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itwf futid 



3TTOTOT TO# TOI FF TOFT TO# # fRir TO# TOt TOR 

TOt totof #1 ^ 4 a## # fts fe-^wiPkt f# hUPfT #i 
^3#?F TTTTO sit - TOT# FFF # fi^WH TOt R1TOTT-TFi$Hfl FK 
3 TO#ft frtoT ark ■g#?# tot nfR^PF # # tRq; totr t## 
t^TTI tTOFJ fTT 3TTgf#TO fR$TT # FT#tFf # Tl#tF WJ# # #5T 
# F#l 



RFTR 1##R # # TsK^<4) # mR°IK # FTO TO# 3R# # 

a## # tor # #i tot# trt g#t TOrart# ^<c|h 4) ( ci i feq i) 

TJR # TOFRTF # F# # FR #* #kf TO# RT f^RIF rt 

■PtrW tor # trog f*# tori to i#W # fRq; arifor 
ffjf # TO3# ftt tor# to# # frj ## # #r# IMhto 

TTTFFF # ^l<r^ #t FeJF # ##t FF TT^NI Ft FFTI TO# FTJjT TOT 
FTO #FT fa<*RT 4RNR WT# # fFRII TTT#R TOt R+f) TO F^d 

## i ark ttf# R#t’ ti 3rgr qraj # ^pfrr ark fttoto f# 

3HR°*T Ft# TO TOTRT F*# FFRf FFT# # Fg® #R # TR # 
RTOTI RFRT FR# # TOFT #f TO# Ft# # TOTRT lsiuk4l i|Rc|K F# 
FfTT 3T#m ##1 



a### ¥ldKl TOt ?[?3TR # FFT-FfTOF *1$wT TOT TO[FF 

rfrt ar#TTT # -sr? # tftf #t ^ani #t?r ^Rft 

#R rftto f##R # tor aflr RTF-Ffroci R##t # ffrt #i 

RTF Ft RTO FT#!]# ^ F5R ^FT PhhJu| ^TT 3TRt dh^Mdl 
3TT t^TTi ^ qr^R ^ %q ^ qFft T3f^ ^ ^ 





377^77 
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RHFTT RTTI ^F TO 3 WK TFRT F^T «TTI 1833 3T^TR ^ 

F^f 3 io Frcfron: qn trf TT^t f^t wm alR ^ f 11 ^ 

TOT ^ ^TFRT ^ RTOTTI 3R^R 1833 ^T WTR ^TOW ^f 
TTFTTOT frofdT TOFTT TOT I 3TT^TT TO^TOf ^ 3TOt qT TO TO> 

#€t ^d i ^iid i TOifro toT i tot ^r -siFT^i ^ feR; t# toT zfroro 

TOR^ ^1 

totot arron toRtott to ^tt ^ to^T torT totTi 

1834 TOT TOF^ TO^TTOT ft«RT aR^ TOT^T 3 tR ", (j\gij ) - 

toM toT % toT qfrof ^ tTto tot fror toi 7 W v 

^ Ft ^ TOfqRfa TOTfTOETO 4 I 

fTOH TOt ypilPlTO TO8TO ^ ^ feR <|TOTT TOIl ' 

^FT TOcfR W5ft TOt Ftfwt ak TOTORtTO Ij 

fTOR RhsIWII #T TTIR TOF ^ F^F TOt TOcT 3 

^trorfero TTtwt ^ arrorot toft ^ toi fro 

Ft TOTOFt ^ TOT FTF F^F F ■JFFFt TOT C^* 

frok from tot 3 toft toffT wk tor tot ^ ftot TOt 

TOtroq TOTOTOt FTftTR TORT TO# ^1 FF TOTO $ ^ 3T# 4totT 
TOt Rt R«T ^ TO. TOtfro ^ ^TOT TOfrot # FT^ TOT TOT HHT 
Ft TOT?t «tl TOkro RTOTf TFTrMt #7 FferoFt «tl F^F if 
3TTO TOtf -JTO TO# TORftro TO# #T TOt TORT TO # TO# TO 
TOF anqfTORTO RRt #1 TO# F#R* TOt FTO # FTFTT affTO 
TOFRT TOt FTO ##F TOt 'FTO ^TO # 3TI#TOT fTOTO TOT I 

RFT T# # TOTO5^ TO## RTOT # TORT TOTTfTO TOt fl^l 
F#TO TOt TOTFt ZTOTTTR TO# TO# TOt ZTOTTTR TOt ^TOTT # TO#f 
#-^TOt TOTtl 3# TO# #TOTR fTOH TO# ^ TO## TOTO 
TOt TO# TTFTOf TOt 3TT#TOT TOt l 



ETTkTO TOT # 
an# f#TOT 



TOT FF #TT F|Tf TTTOFT TFT I # 
(Institution of Civil Engineers), 
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W TO#? #5 * 115*1 (Society of Arts and Science) #T 
fafeT M.#Riq!dH TOR 4 q^lTTOfc 3W ^TT^FT (British Association 
for the Advancement of Science) ## TO#-fTOI# fsjfd^l #qr# 
# tor lit rto 1 #; 4qi rttot ## to tto## q4 ##ro 

SpRMl 47TO# <4 4Rf f#4 47TTO# #4 GSdl&lldl 3 ■g^r 
aifroi 3tfc ##8147 # TO TO if I 4Hlsc(l5j 3R 600 TOP 

4#TO #, # -3444 TO# q4 TOHsTO 4 TOT ^ # TOR? #| 

1841 4 44 37#TO 'TsRTO# 4 4 44 -3# Wtlcf Wf 

q4 4 HcHdl TOT I 4447T 4T4 TOTO^II# ## 4 

H’Klifaci f#4T qil ?q4 4 # #q qR 4 '|Tk<^;n 3TFF I4lfad 
5 41 Pi -H 4 # 3T«TO? 44, R47 ^fu^q| 4,u# qq 3TTOST 441 
3lfc PR 4TOT THl’Hl^d) 47T 3TTOST 44TI 

3TT447TO TO #TO# q4 #4 WH4 ^ I pl# # 447 #|44 qft 
T? I H*^ 204f 4T41#1 4i 4JTO 4 TOd #*H5<i| ill^fcl't) 5)051*1 4> 
f#TO[ WWx\ ## 471 44 4d4 # #1 4 #4 ##4 #4 

^_ im _^ u 3#R|‘Bi4l (^1P14R4) 47t 3R# 4TO 4 

TO# 4T# 3RRT “JTO)Pl4 4#P?TO4 4# 

jMgwM|^H f4f#4 4TTT3T#’ 4 TOT 4l tot Wi 4# 
KpPT j[ TO44T371' # srjro: #ro# 4 tsK^44) 
Jp/^ ^ P3» srfroRT #fc # 

/5-«tX' 3ITO7 # TOT 4 #RT #411 



N M|i 



TOTO #^15# 47t ##R«N tsh4<# 
4> Piq 46*4 4R °4pW J ld xJHdP*4 
# #tl TOT 1#4R TOT# 

44lf44 fO; #k 4 
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1 1841 ^ ^ ttto fron g) 4 ^ 4< [ L|)^ 

^ 3K ^ R ^ ^ fw 

Tf f4RT| ^ ^ ^ TT^ ^ WFWj ^ 

1 TTt 4)k4'1, 100 4R 3TRTOT afk 4RcR-^r cf^TT 200 fed*4Hl 

!^ Kl ^ ^ 47^ 37TO? ^omdoy T/mes; 4 ^TOt 

^T 3^1^ 4# f4RT| gTO f^RIT, “^T# ^ -f^r ^ 

fcwft 4 ^4 ^TTOI #4 % 4F ^43t ^4 mm 

51 ^ ^ 3TTOT' 47T t44ro, 

■RtreFT 3^T Pl'H4' J l 4R4T 41411” 

H<^ <g <^^4] 4 arofl fH Pa«H^l<l 44 47cj4t t44T4TI 1849 4 4 

a 5 ^ cfrl 71 ^ 1 ^ ^^1 ^h4 44 ^ to44 ^44' 4^ 

■3^t 4Rf 4^171 TO TOP 3R444 #tj 4^ 44 4 fro 

W TOt44 TO -4 #44 4,4? TO 4f#R ^ Ttr ^ 

^ wrn ^TO^#Titf44tTO4iT4rf#4TOi4 : 

TO TOR ^ 144# %TOT 4 TO' to 4 44^r #4R 14RT 
^ cbH 4 ^ #4 to4 trt tot#, #4-rft4 

TO# 4,l44TO44RfTO4RTOTO4TOTOq;i#t#T 

TO P> # 414 # 14r 3Tf# 44 4R TORT47 4T4TT4 ## 
^ 4TO RR # TORT 411 TO TO ^47 #4T-TOq[ # qi, 
TO# TOTTO I TO# #4 44 TO? # R4TO# sfR 

4TOTO T4RT #1 4R #| "3# 4R^ 4 TOT# f#4# # 

44 4 ?4 47f 4447 TO#TOTI ^i ^ 414 f f47 ?4 4p 
?TTO #T 4 4# # 4, TO# TOT f## R# 4 4R 4TO # 

#' #k TO# TO# TO# # TOR 4f4 4feq, TOTOTO af4 
TOTOlf# TO41TO 4 f#l TOT44 4M TOT ## 44 #M 4 
47# %TO #1 

4R44 1851 4 TO#TO TTO## 4 447 #TO 47T TO dRd^ l t#4T 
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ih>M fhaii 



RTR Rll W -wW RR 

«n mfcft ^ toTO k wit zzt&m 3 rrt «iti 3 

•q^ oqfar «t TOf TO RR RftRR f^ R?H 

3^r (electroplating) it RTOTI 

■gp^ 1861 k °f $ u sR wllciCll c fc u l’ r ^ k ST^ftSJ 0 ! Slf^R^tfT R> R^ 
TR R^cR T IRT 3TtT "PT c h*-H'ft R>t r^-^f k R^^ ftRR RTR 5 >J H 
<T«n cfcKOuHl R>t ^HlsU RRHcrltl wlR^nl 
43 rt ^ sreft «ft Rm 1863 k rr Ri7 f^n to 
RTOt Rt ZZ 7 T^l <sK<rM"l k R^l ^ 

i*§VZ ^TOTO ^ ftTO 3 RR TO ^ 16 TORI 1877 R^ 

zrrr %trt i^ni 

^ 3M^r R?t RTR t ^ OT Wlfsrf ^ TO^R 31 ^ 

ffl # itl TO TO Wft %rfTO -Tftfafa RR ^ 

^R^RRRTOtTTTOTTO «fT 4l ^iTO ^ FTFTt 

ctf 3R^R RlkMt ^TO^RkR^TOR#RTI TORJlft 
ffTCR RiT 46<rtl afl^TO 3#cRnTT RlRf Rt ^iqiRnT 
%tt TJR7 SfK^f RWf RR Wl TOR TOFHI ^ ^T ^ 

^T5T fRRfal Rft 'PjR R R=F TO?R Rllt Mil 







A rs « 

^FT TO*T TRrT 

(1830 - 1895) 



RM 3 3RRT 7FR TOfRR TO R7 RK TO ^TTOTOF' RT fo 3T^RT 
<mR^I+T Rlt fRRT# ffRTeTR 3fR ZTOf TO RT S^Tt Rlt 3TTO 
TORT RI TO l RI TO TO R^RR Rfl Rfa ^ W ^ fTOIR Rft 



#RTt ftW ^ R^ TO ^ RT 3TtI ZI 
sftl 7T3TOT faTOT ^ Rif #q "IR S^I TO 
R>I^ ^ r<*to k 3 ih*i1 «im m^i ^=b kl 
TO 3 RTTO1 Rt RTOtafr T3^r ' 
Rcl^f 11 ! <shn ^1: ^ft R RTM3Tf ^ \M 

TsRi to!r ^rrgjr sfR M 

TO ^ TOt totr? ^ fM' ^ j^ 
RiTORm tTORRf 4# ¥f, ^ -q^si U 
Tfk-crd^ff ^ orfTO H, -qt-%^1 ^k fel 
TOR ff 3^C RRKT RTOTF R RFll >Hj 
^HM<4 ^ Rl^FT ■% ^T TO ^ ^ 

hT^HrO ^ % 3lk ^ 

Rif R U H 1W Rlt ^RTI 

^Rftl^RR TOTR Rk rM 

k Rkn rti torI RTif y^ '^l Mi 



r\ A 

RR ^ 4ll RTR 






W-;$Wv y W<m 
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Jwj feytf 



Ft srtr FftFTT f^ct fft fti fffT fat ft ftt 

W$ FTTT FTFT Ft '5^'=hd FTI w tft FT 
. '>W ddH <*4 ihk RivMi 

FT 3TFFFF itl 5TH=h FTF ^T 
FFRt feHIdF ^ ftM F1F 
T Ft ^ ^1^(1 FTTt eRfl 
FFt Wf td ftt? Tt Ft tl 

^ FTT TFtsjF <Ff FT^F tfwt ftFTI 

FF tfW'T FTt f FRF <t FT TT^FT FT 



‘^F-tF’ Ft fdt artaf ft ffti ^#‘ t^ FF-<jd crfr£ ^ totft 

fTRFTFT FFT, fFTTt FTt FT ^FTF FRIT FT FT, FT FTFF T^F fF f^Fd 



FTtFT FT - FHT 33 FF! FTttf FTT TRsFT iFFt FT %t 
100 FlRldl Fltft FRF Ft f| Ft; FHFTftFT FRF3tf tf 108 Ftcft tft 
tl fF TO FTFFt Fit fFFFTT FTtt Ff ^Tt FTFF 4 t WT Ft I 



rft^FTFt it FF tf td IFF ^ Ftt-fFTFT F FT^ FF fist ®tl 'FFT 
Ft FTZft t Fit F FTT FF'' TffoTFT 3TRF FT fdFT) %fFF tt 
Ftt Pneldl Fti FWt T5Ft tf tFT FFfFtdT ft3FT FT, fFTt t FTF 
Ft FFdt FTdt t FFT Fit FvFTf FTt^ «tl FT TFT# T5TF 

FJPTFT t tFT FTdt FFT# FF <5rFH? # 3FJFR FtddT FTRTT tl 



FT FFTt TFTTT ## td fFF <£ FT«SfT-FF 7 f %FT «ffl 
TTTFPTcT: FT#TT-FFT FFT FfFF FFJ FTFT t t##? 
TOTt FT FTTFFT FT %TIT FF fd«Tdl FF FtFT t - 
“3ttF FF F^ fF”| FTFJ td 1% FTT ‘NTf FT#TRFFT 
iftFf, FrFTfFf sfR FFFFT-fFFt ^ FTFiFT tt FTT FTI 
IF ^FT TT#FTT Fit FT3 FTF ftt Ft ^t — ^F Ft 
FTF ‘FtFi Ff^FTf (FT^T F^FF) 3fR FF^ F^t FTf 
FF FTF ‘^FRJF Ff^’ (^FTT FpJFF) FTI t 
FTF TR? FiTt Flctt FT TTFT ^ %t fFFFT Ft sfR Fit 
f FFt F^FT ‘Ff^FF’ Ft FTF tt F^t Ffrt FRll 




4w Tw fw 
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1865 f tNt FfdgFf' t 3TFFT 
FFFTT STfFFTF fFTFTI 
Rl®s(d1 "ThImi FK FRt FFF 
'i'f? 3TFFT FF FFFtFR Ft^FTFt 
FFFT FFTI FFTFT FfFFt FT 
tHf Flf 3RTF Itl ^F fw 
WTTTT Fflt ~W> fdt fd=«id Ft 
TfritT Fit 3ttr Ftl WTTftFl 
^ FFT FFT t fFTtFTT F^tt 
fd«Fd t FtFT fFTFTI TTTt F 
WtrfTFt t F^t FTM ftFT 
4 t FF^ FFKTFT tt FJF m # 57F^ W tFT flST 

%ti 4 fff ft tt^spt ^ 



**T*rrSh <FT^«T^r ! 

^rfVrTTiJ i 

j ^V^TT-iT h vy J ^>7 ^ j 

F3wr ^7t7n^^"5TT=^zTT |j- 

%r^vT=rr^ ^77F 

/rm/V 

^1 ^7 -ddi irv>fTr i<r I J 

r ^ r *rr^7 t ^=< t? n ! 

-g-r^r ^-tr jtx R* r- 1 1 



"3F^ F^JJtF FFFiTFT FF Ft Fit tFT fe®j) =F 
FFictt F^ ^ Ftt "fet ^1 



tF trtF t 1865 FTt #1 -3TFF ^Tlt tFTTF ^ 
FFFTTFf ^ FTF F5TFT FTt FTFT 3 fFFlf I T3lt ^ 
%t^FF FTTfFTtff FFlt $ FT FTFt-FTFR 



FTT W TT t]FR^ *tl FFFTt 1866 t 7 3TFTF: 
‘tFfF^ FFT’ t?TFT FfF 3rfc F?T tFT Ft^FTFt 
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Ttm fmti 




4t RTF TFk cfttl RFi - ^4^ II cl I "4’ IFFtft RH? FF^ fafllk,! T1F 4 
WI 4 Rifolldl Rft ^ 4 FRf R7T 3RRRR Rifttl RFTt RRRlk 4 
fihhh 4 stirr ft f44 r^st-rff 4 cFrtt r 4 44rf rf 

R^RF? 3,240 4ST RRT1RTI 3TFF <m<«it £RT RF 4N4 

3,540 Rte RTRt Rf il Fl4 4t 4WtR RTRT^ (angular altitude) 
4 3TTRR FT ^44 cFRTT 4 3TSTRT RR 3FJRR 4 cRTTRTI 

4kq 4 4 t 44 sn4 Rk <m<«i «N<ik+< frt q?M 4 rir 

RTFR RRF 4t RRRFTRil RTRRT tF®TR RTt F^TI r 4 oHHNl 4 
rtr-wr r4rr RkafcRFiFTRiiFRTTTFkFfRF Fjq4 4 
rtrrt #ffr rtf f4?4ti fqsq 4 ^tR 4t 4k r£ 4k 27 
1866 Rk r4$jr Irrft 4 %R£T 4rf ^ttcRT -qf4i 

4t 4tf 4 4 4k rtftr 4 Rffi 1867 r 4 an4 ^r4 rift 4“ 



<4r ^#t 4N4 If^rf rf 4a ^rt 4k rft fara 414 4t 
wttf 44r-W wff 4t 4 fti r 44 4k 14 rt 14 r4 4 

T^4RcTRFFRk44ft4ftlTOT to ^ ^ 

^RT ^azft 4 44 3TRRR t t4^4 FRRk ^4idl RTF FT 

1873-75 4 4r 4r 44 4 RFrkft 4 4 f 4 rftrt fft RT FTRfti 
fTOt rr 4 <rft4 r 4 4 f44MRRk rf; 4 ft fr RRj^4 
^R RF im ^TTl RTWT 50 RRT FF7 FR 4t 4kr RTPTO 
RTT 3TRTR 4 t ftTF '5RT °H4 ^<*4 Ft 4l FR ^rkcTR RTF! ^ 
fkF4t4FRRT^lWFRFTI^ 3 ^ 4 RRT^k Ft Rll 
RR 4 4 Rt| RTctf cRF 3RF Rf°F4 Rk R TO 4k RPJ4 

4 t FRF ftrark 4 , 4k rf ffr ^44 rif r4r4r rf 4 

14RTI 

^ 4 wif 4 3FRR RT 4 k- 4ft r4ft ff4 

• 5 PTHT tjtt I r^ rfr ite Pd^iiAr^RT r 4 4fqr ^P u -s ^i (RR R ^ 
^1 f4Hr4r r 4« 4t TOn 4 rtf frtft ^RRftRR ^ 
4 t 4 RT rt4 cftti fr R^ajR 4 fi^ft 4 st^tw 4r 
4 145 RRikm 14 f R^ 4k fqR 4ft- 4ft 4 RtR 

f=f^[trr RqiRR FRF 4 RFRFt 4 r 4f4 44 RF 1 JR FFFF RFTRT 
RRT1 
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ft ffti rr rtr 3tft zzft rrr ft Tsqft ftft wfti 
1876 ft ZRft ZRftftft ft ft ft ^qf ii T fibcbd 
(Geographical) qfftii ft fftar Wl ^TeR it I ff F frlft 
^T cffcTT WT RRTI ^iPH^frl ft RTR RRR ft 

^ ftft 3*fc TJ^T ^5fR ^ ft* R imfft 
f^ITI 1868 ft lift ftlillfftcf) RTRI^l ft 
ft fRl ftt Rtft RR 1^7 RRcfR^RK chTdHNl 
^°t>K ft' IftTI 1877 4' ftt ftRT 3 ft 

1W ftt fftftlvHI RRRT ft ft umifHd 
I^TTI RRRT R 7 ft ?K 3 Tfft ft: “R 1 eft 
FBH t tftft lRlt RRR ft ftftRT ft Rftt ftt fftft ft 3fRT 
oi rtft ^ ft 3Tfij=F •ffchklrH'+i fFT ft RtJTJ tftRTl” ftflR 

^ 'H'l’Hi^l snftfttorcift ft ft ftz ffti ftt t^» t ^ i ^D^k Rft 

^1 27 ^ 2004 ftt w rwk 3 ftz feftftp^d Rft if 
^r fw ^t *jfw ftt Rjfft It T^F Stt fofZ *fft fftRTI 

wnfc 41 ch ftRiRftRftftft^fft^cft zwt ft^mi ft 
^ fftR ft ft, fftc ft ri fnft ftt m t fft ir 

3T ^fc^ y fe ^JftFT ftt 16,000 Rfa ft ftftl ftt RTfftr RTRT 
^ 5 T 20 WT Rift ft Tpsnft ftlR ft tftq; fttf ^TFK, 

3TffeT ft 1R RR RR TJcR f - ftr tftl ft R1 RRft t ftg f R) ft 
R>ft ft i ftftr ftt RR RTRT RTI 







1895 ft RKfttft ft RTRfttR (ftcfR) ft RT*RR ft 1^7 Rfft^T ftsfT 

ftk zft TT ^7 ftftr ft ^ft R 7 RftlcK £]R RRvgRR fftR ftf 

RiT fftfl h<^J, 1 RR ft RM Rift ft 'cHcH 4 >t 1 ( tftcT 
ftfftftftt ftftR ft Rrftft ”-4^ RfR ft efRRftR ftft ft RHRR ft 
ft^f 1 ? H u ft R^ITRR ePTRR iftt ftftftr Rftft ft " 5 FR 1 T 
^ 4N fftiTRT RTI ftR ft ftR ft ft RftafT fftr ftft RTft tfftft 
RRT 3 ft RRFlfft fftlF ft ftfft ^7 
ft Km Ift-qil ftft ft ftft'-i*n<rtcii 
ftt zft iftt Rift RR^f ft tft 

3 KHU ZRft \i| 5 ( RRTR 7 RRft /J0jjm>: >Zv —i^SwL 
ftr RR ^FT 30 WRT 1858 



ftMfftl) ft fRTl RRft fftfi 
R^IRH -cfK ftR RRi RRRRRft 
ftfRRW ftl Zft 3RFft Ri gRIM l 
RT^fT ft ftR RT 3tft RftR ftft 



m/m- 




- ':■-, : V '■ ./'V':- 7-Pft’ V' • • .• ,*• •: ft •<* •:<*.'•>, *•' 

: 4 " : ■ - "•• ." 
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tof /to 



^ W3*jftT «ftl tofft ftttolft ftt w? ftft ^ ^ 

TRRJ ^R 3PM ft ft 7i^ to ^ ft ^ R^l fttn ft ^glT 
sfR Rftftt' ft 3ffft ft tot*T ^ to fttM *R McT 

ftol 

<^T ft to?T ^ W RT*RR ft R37 ^ ^ ^ l 

^ RRft M^R ft tot ft I 3 ™ ^ 

3 ^qR cfTT R TR RM 3PM MT to ^ ^ MT-Rffi, 

ft^T-ftfa to WM ft IMftl to toto ft to ^ 
ftt MI*T to R^ftf, toff to toff ft Itotot ftR I^TTI W 
■^tt ft to sfjrr ft rmf ft tot mim toft toft M 

3RRRR ttoll 

1875 ->t toft 4)d+^t ft to tototf wyn ft toiRT 

^ r ft tot tooft ft rr to toft to Rra^fttft Rt ^ 

to 1879 ft toft to ftftoft ftrto ft fton to feJI 3i M toi 
tor Mftt to ftfoftt ft 333* fsrsrar wrto ft ifi 
toftr ftto mfr totoi toto to to to ^rto 
toft fttftw totM w ttoR m to 
3mii toft fttot to^M^^toiTito^^ tofft to 
rftt to ftftR rrm wrtoT toft to tor m mluttii 

1880 -ft toft ^ ^ to to ^ ^ ^t ftRR 

T^ tjti| ttoto ft MM ft M ft -3MR =6ldT-3R3R fft to 

^| ftfto Rto ^ ^ ft to ftt to MJ 

^tot ftRRt tot rjt m *m toto to toto to to to ft 
tj^i ^f 6^i^\ chP^r^ f^f^n^r ^ sM$*3to ^ n 

Tnftto fto toto ft tto toiH tom to Mft to^ 
tors torfto to to ^1 toto m: ^ sto toPF ^ ^n«r 
stotM fn^di f^rtoi 

1885 M?T toto ^ m totot toto 3 » ^ ^ ^ 

Mto toto l^ 1 ^ to ^sto Tim tot3 m 

wr to ^ to; Mtoff to toto to^R^r to^r totoi? 



wk1?i W??7 
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dHlsMI^ ft ftoto ®ftl tot?T ^ to toR M R7 3Rjf 
toto ftoi torn ftoi ^ ft ^ "to ^ ■toft fft 
7M ton MMTF to; r-r ft rr torn iss7 ft Mto mi 
m 3tmtt tor ft ton? ^sm Mft Mto toto tofttoftn to 
tot 1 "mt^ to ft tor to totofft m rtfri Mft ^ ton 

cHispil^ ft MR tot ftl 3R ft 3T7TTR RTR R5T to to 
RRTRT Rltol RFft "'jft cli<sc(lf? ft Rf I ^R Rlfft ft ft IhcII RTT Rrft 
UM RTRI 

ftftoftt toto ft fttR ftt rm rt to to fttoto Iwf ft 

RR ft RRftl toftftt ft to "to RFTIR RT to RTR 3?ftftf to 

ftfeftf ft toft ft to ftt ito RRcto ft Rfftto MRTfti Mft 
to ^tr 3p^m fttoto tol Mft fttfto toft R?to RTR fttR 
ft ft toft RTRH ft 3ITtoto RR-RRRlftor tot ft RR7 R^JF 
ftt ‘fttRR’ (boson) RIR IftTf RRT tl 




H 



toRR Wf cTg' (7R7 ftf W! 
w ct'ii'i ^ /tR to? =t w 
to% tor RRRy 




««»cj /RRT - 



toto ^ fttR mi fttoftt fttor 



to ft Rft 3ito ri aftto ft 
at^R RFTTRTI 31Rf ft cFT anRR 
fttR ft ftfftftt fftRTR 
Rft "JR^fto ft 3rfttoFTT RRlfl 
R?T 3RRRT yiRp-lR) RR ft 3W>I 

atk ftftf R toft tojcT-^Hto 
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Hypt font 









444 dd-IKH, M^KUI, 3mcf^ (refraction), 
fqq4i (diffraction), ^&T (polarization) 

^ qR-ckH (detection) R 4fd<*v 4fa , 

fcqil 31151 y^Rid 7J2FT WT (microwave) 

3HqK u ll 4 ^ gi?T-g4 — WT U^RRm, 

4?1 4RT, gggr (polariser) ^IK^Riq> 44 
(dielectic lenses), te? sfo f4f4f 4R4 
(diffraction grating) 4t ^eiq> ^t 4 3l44’ ^ 

4 te4 ti r4' 4 4 4 7 ^ 

4t p; -q^R gq srtmrt igm ^nrHcri ti 4 r sm 44 4 
Rylqf 4t 1904 3 4!z 4 ffcfRTI 1977 4 4«TR f44lT 

4R dlRdWi 4 3ilfdNiR+ 4. tel 4 37^7TR te WH Rf4l 

Ef Rl4ll -HefasR 3T%|-qi^|ct, 14 r 4 (semiconducting crystals) 
^T ^4 1 WC }fe4 Wf w4l 1977 4 4*1 3 R^tt ^ddTTn+l 

4 yu<4>k f44l 4fte 4fe 4 37^TR 4*1 3*4 3*g*F%TH 
4 ^RT 4 60 t=pf 3*4 $| cfyft, “^T: ^ -q^-^TP 3^* 
4-31^ 3T%fqid+ 4 4^ 43 ^T \qf^H «TTI” 

4*1 4t 4% w^i^i 4 4<**t %Tfte ^ 4 4, ^ 

3*4 *R q>Hil 4 del I 'JiqRh <j-iq> qPRTFcffq HKqldl ^ 
qgqm 4* qiqf^k mi 3^*4 qq 444 

4*i "pr 41^7 "q* " 5 5Tt T T "qq; 5r4 cm 4) 

4 ^ti =^4 4* 4. fetes te ter 
4 site 44 4 
%rftef ^ ifi 

1897 4 airaqra [ 7T 

4*i 4t 44 4 j 

TTcfT^q qq*TR 
3TTRI f 





WKt?T 4*7 
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%3 4 %q teft 4 R4q* wrn sq m tet ‘4?r’ sfk ^r4 
‘^’ ter temT «m ^ 

‘aRTFf’ a^R *-qf ^jrf’ -qf) sr^qrsfl' 44 wffi ^44 fqte 
teTcn % R4q< 4 snfter rt r 5fqq ( snrrq sfR 
^4qd 4 R37 4 ‘pRcTT ti ^t 4 q<?7 4km, ‘Rf4ct sfk fq4k 
wff 4 irt <5(miRo ttftrt aTifter "sfcTW’ r 44 
yRiIshqi ^t 4 'qrf ^iq^l Rq 4^4fri4t (Biophysics) 
3fk 7TTp4fte (cybernetics) ^T 'Spri l^q 4 Rif^T 13H f4 

4h wt tt4 R ^1 
4 4tt 4t 4% 44 

3?R 44 4 te 'HdMdIR I.I ^ a 

te4 4 wfti ‘3^4 4^ 

t^qii 3-41 R^aiqi 14 t 
r 4 44 4t w 44 4 
4 ■Rig- c4 4 cit i 4r 4 '3 

fqgq tJKl, "3RT 3lk TRZpfi s I 

■qr 3iq4 ■yfdfsb'MI oJRcT 

^4 ti q4T4 J 

^it ?it teg P 

4q^te4 \ Y^ 4 - \ 1 P_ r \ j 

14^4 ^qJ 

qq^m44) \ M — l(3e! r^ Y S ^- —a 



4t 7 ^ /4w JR7T-3RJ77 ^ %q qpc?T 4 s4 c ifafsw cfe /c?4/ 
4?7 ^7 v<qrrtT 4q? T&fa fw*?/ 3774 c 7? ^ 3l4 qS7/ 3?qr) 

</^=f/<^ v/qqqf 3jftcn4 ?d7 4 34 vfr&m st^t, 37^ctt^ 
t 4 t R74 ■3JF?r-3Jiqft?T fw^l fm?T i£ 

fl^bd 1§Fw ^ Vft 
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$ 57 ? fWlt 



■fe?n^T f^TF sfk <1-1=151 PinRl f$TO! ^ f^nr t 

ofiT ^ — ^>^^114145 (Crescograph)l fR '<l'qcf,<u| 

3 44 •qR TRMft^F 7§R 4k 4 TT^Rt' 4l 44 4 ?TR 

■qnr w 4 wi 

1915 4 47T 3H4-il 4=hfl 4 R^lPl^d 1917 4 ^4 

115 ^ { Knighthood) 4 ’feclR 4 1#f4r f4*TT ¥fll =pf 

®p 4 'JI^R-l TR 4 r $ ^ f^fPT 44 t 4) RSTFHI 4tl RF RRRI 
37nT:fWT ST^^RTR 4) RT44T 4l $ !RT RRRI 

wr? $4 t^ti 1920 4 4r 4t to wt 44)ftm 4 
f$riT ^TT TWI 

7T^7 TO' i TO' 4ft RlIRTfcRT <1^=4 1^1 Kf 4ft ^ 3^4) 4t 

3P*ft fTOTO TR *4 ST71 4 RRff RIT f4 3 4pH^MK ^T HtM 

4 StlRRRRFT 4) RR. 3R R?T «1TI 3 -eld 4 im 4) 4 w4 

^if^T WK f^IFTT f4 4ftT -tf) t^ cjRR SR %pR7 4ftr 

RR4 «ft 

3r 4 804 'JI-nRi 4 "R? 4, 23 W«R 1937 =4 

"^5 4?T ^T %RT 1-371 1 4 MUdlq ^lPl=h7 4t *tc 4 4f%4‘ 
3l^< 0 I 4 tro; TR1 RPJg' WRT 
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jlWf fccTtf 



WFov J 'tf’jT ? 



q4 feifl 4 PrlM, TTTTqq 

fq^H qRT tWT 44*4 «TTI 1882 

3 SRFcT qrf33 qfTSFT ^ UfTTH 

4 qn qr w^i 4 PmRpw 

^-3 

qqlqu 4di -4r (q^i'i qlt 3 t 4 
qlt qsrf 4 tef^ 4 n,fei«i<i "q4 
qqi qi? qr qqrir wri^ q. 
4t. HI<H <H=h flFT fd*Sj c ti 44 
qpMqr q4 1887 4 qqTFH 4 
qto^f.ist. q4 3Mi(ti BiRid q4i 
3rr4qiq344 4q irTqqr4qr 4r 14?q1qwidq 41 4fwd 
4tTTTl4 4 3qT«T$T qll nfe*W<I WET 4 4 th 34 TW f^IR 
4 im 4t 4 qqn 

1888 4 *P? 4 TO 44 4 33f 41 4q41 ^ 4 

Rq*d if q4f4 33 TTO fq^fqureFl 4 4^4 444 4 
f4q snrRra 44 4i qrq 4 34 4*44 qrn4sr 4 444 t44t 
^6i "344 il 27 q4 q^FTTi 1 3 r 4 q^ 4 qTrqfqqr u4q 
Riaidi fe4 <h 4I qrsqq 437 44 qqi4 «h4i 3h4 w4 4 4 
qi4 %fw 4 - 4 erh wt 44 q?4q qrq 4 tti 4h 
th 4q 44 4.4t. 4q 44 3r4q> 4f4qrr wq y^crn q-q ^ qft 
44 3TH)14cT 14 44 btt qqqr tttfr R^ih 4 qi4 qrqrfq 4^q 
qrr wq 13tti 44-44 iq4t 73*44 it-^t qqr 441 i 

444-qrqt qr stitf^h 4 fdn Prism d ^f44t q3( 4 tt q>r4q 
4 ^ 4 44 *im qfrs 4 i 4 44 14q 2o4Y *:idi«0 q4 qjT?3M 4 
to4t fq?H 4 q^farc 4i 

5 j 4 1, 'S qqrrr 4 4 th ^ (q^iM 44 344 4 4q 4 TFqq 4t 
3 h4 tttf ttw qR 4i fqfeq 3444wR4 4t 44 4qq qim 
4 qr^4 «t,4i 3?rrq tsttPh qrr4 4 h4i qi qqq 
t 4 fqrqri 344 wt, Trnqfw sph 44 st4f «rt 3?th 
qqi4 qr stitf^th 14qTi btt 4 q>HTq^q tf^ 1901 4 4tfh 






■Sify-ctfbv mw&, <tW? 
f?r?7 qq 'gji 4 q^r 5 ^ 

WTZH W f 377, ^ 

3JfSf vf Wild ‘frCnchm 

4 7W ?7 W \37f W i?l 



4fqq5H 4^ qq^rfr 3 ^^^ qq4 4t t^uhhi ^ ( 4ud 4fqq7^r 
45 4>ml*^l3<=h(rTT fd44q 4 3 ft 4 q? qwft sir 4 qrpfe 
t) 1 qr?g qi qqq qp qrfeq qri 4f^ 4 fqR^ sr qn4 qq 
3qqq qqra srTTqqq tbti q^qr 3 fh qff oqiqqriqqr w* qr qq4 
4 4 4 sttffh 4i 3 rt 4 4 qnq4 qft 4^4 4 4firw 
4tei qqi4 4 qnqqrq fq;i 34 M qir ifnn 44 st 4 q4f44 
4t Trqqf 44 q4 % 4 qi4f q>t 4^4 t q4 3q4q qrr 4 ti 
qr 3^4 iq w4 4 sfht Hiq iqi 44-44 3qqft qqq4 4 
qrqqft q4, 44-44 3Fq 4 j i 4 3 4m qm4 4 f4q 4f4r iqi 
t 4 44-1434, TF13 4 t qr4 4 344 4 wwi\ 

1 4 qfrq qn 4q qqq4 wqq? «ni qp^ 4 344 T§m qqr4 
4 14 htc| 3 4 fqqq qr qrm fqrqn 3 tr4 tttt 4 (Periodic 
Table) 4 3RTcT 3Rf 41 1^ 344 3Tq^TTT 311^3 

(Mercurous Nitrate) q4 T4q Pi=hicrii ! qrf TTIc 4 "W 344 
ITT qqq ct*tt 3tt4 ^cmh qqr4 qr qfN 4qn 344 100 
4 4 •srfqqr qfrqqq 144 1 

1 4 R q M 4 4 t qnfqinc#' 4 qi^qm 4 IqT^nq qll it4t 4t4 
qfti qpHT qjqT qK 3 h4 4 14^ qn4 «t)4 4 qnrqr 34 4r 
Tuficq qftqq qq 3?^ ( 1931 - 34 ) qqn t q4 ifqiRT 4r 
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Tifa TO TOt Tfffr TOTO TOti TO stwt rTOt rtrtTOI' TO wra TOi rrt 
RR R^TO WIT «TT fTO TO “RRRTt TO IRTWTRTOt RR RRTi 

} 1=F TRf5 TORTfTOR TO TOk TO RlTOtR 
^KcltR TO^TfilRT dHtrlfelTO TOt <J's|l l K 
WIT misTO TO fijRlTO 3TRT c#T STRRt 
kRRTR TOk RRRTTTOt RT RTO R^JR 
rTOi ^TOtTO TO t^TO TO nr#? R 
RSRWTtR TO TO RRTRRYTRR RTT 

TOTOtHR ( History of Chemistry in 
Ancient and Medieval India ) Rrl<al l 

rTOITO eJI$W W ^ 

aMfrit TO/4w ( Life and Experiences 
of a Bengali Chemist/tf^ RRTRTt 

mNWUTO t RR TOkR TOk 3^TO) TOtTO* TO 3TT?RRTRT TOt %Qtl 

^ RTt fcK<l) RRT TOt fTORTRr TOt fTO R8R TO ^ffcT TOP*d TOtf 
oqfTOT 3TRTO TO TOk 3Tf^TTO IRT TOT-TOT Slftrd TO ^TTOTT tl 

1916 TO TO yRl^l TOfTOm TO TOdlPd^d HI TO STT^TOr I^TOf TO 
3TTTIF TO 3RlTO 20 TOT? TTTO TO TOTTOTT fTO^TOWcTR TO iqPiPTOa 
foi^iM TOrfronTOT "4 ttttrr fron^r hgiTO TO?i tot 3rTO wiTOl 
TO TOITO fRRFT TO wi TOTO TO TOT^iJjf TOkKR fi^l 

} TROTO sfk 3TT^PTTOTT TO fTOFT TOi TO 3TFT RRTfRif TOTO TOTt 
RSR?t TOk RR? TO TOt fTOlRRT TO 3TRR rTO TO! TOI TTI-TO 
ReRRR TOTT, fTOTOFT TOfTOtTOt TORT TOI RTTt ffiFRTT TO TOrfTOUTOF 
TO TOR iTOTT TOR Wt TO TOI Wf TO^ TO ^3RTO TO«T RTf TOtR 
w? TO rTO fTORTOt rTOr TO ^ rtTO TOi mTOSTO miffi-TOr; fTOmTO 
TOt fTORRiTO’ TO ■gTOTORR? TO firm; rrTO fTOroi stwt TOk w 
TOTO t srmrTOf TO rto rhTO TO ffim TO rtrTO sttTO to^i TO 
TOTO^rfscT TO TOk TOtot to "srt^totft TO firm tort toTO TOi 
toTO fim wTO TO "3RTOt ‘3 tttoTO’ TOt ^srofTO TOi 



1919 TO' 'STO 'if^ig.s (Knighthood) TO TOHlPld iTOTO TOIT TOk 
1934 TO ^TO *rKd TOITOtort TOkmTO tot trri TOffiffir fTOro totti 
to| t^TO^JiFrTO TO TO RRRTfTOcT froroi 1924 TO RrofTOr 
lfi r 5TOT TOTOttoft TOkn?TO TO ^TO srrt wtt ^tti 

TO.TO. trr TO TO TOfirrof TO wiw TO fr TO TO TO 

^rm fwH Rmfiram TO tort Itotoi trtr TO tort TO TO %r 
TRifror TO 3pR wt TO TOw "jrtor rtTO TO to[?t r^TO TO 
R¥ TOw TOt TO: 3 rr fTOiR TO TOmr TO TOw rrt trr 
TOrt rrTO TO 3RriM TOk rTO tTOm TOttt, TO TO ^tTO srTO 
RR*TRTRT TOt ■3 *~h 1^, ^p| n>< TO TOTOl 

TRgwT mm t mr %TRT 16 ^T 1944 TOt fSTTI 3TRTO TOl«4d«h i d TO 

t TO strTO TO?t TOk ^iqifTOTO TOt m^rr rTOTO rrTO ir TOrti ir 
TOtFT m^TO RfcT TO RFTO TT1RTR §RI STrTO TO?I TOt 3TTRTTR TOTO fR 
TO rTO TOn rr me ^tTO rrt TOrr TOt mf %iPhTO' TOt Rf TOTO 
TO triTOr rtrt TO rrtrr ITOrtr TO 3t^rtr TOt r|r sttTO wrti 
TO wt rrTO rrrttTO' TOt rTO TOk 'TOkn mTO rrTOr trtrr 

P^M RTT tRTTT WTI 1944 TO TORT (Nature) TOTOrtt TO 

^i-SlTOPcn TOTO fR ffiRRT, RRR TO tTO^TO RW RTTcT TO if TO^flfilRT 
RRfir rjt rtrTO srfTOR) TOr rr tr^rri TOt TO...... i 








wft 'QW w# ft I '3ft?ft ftlR ft 

ft IRiftf ft fftiR ft dH-^m1ch<u| ftR wt-3rtr ^t 
3RT f^RTI 'jRT 5 3T?l7rT 1863 ftt ftn ^RTI^R <21 M RH ft 

TRT ftft RFC ft ?RTT 8ffl ^TF RFC 3R Rfe'CFH ft fl ^ W1 
dch M=h ^fttFRlfCR fq&llcl'H ft H<S^ ft «ll^ 

/ -% ftft-w rw ftt ft <>4 n^iR+ 

^ <M S ftRRR ft %q; ^ ftt* oMimR'tK 

—* 3 <^ ^ 7FfJ) 4_-^ 

T ftt 3¥ ft ^ftft 3rft fftnftt ftt 

R R <RH <M*tl ift*MII 

3RR Ft <?PftlH ft ftqi ft TRT «I'SI 

3TRT: RFTR?' ft ftFg Fft ft 

ft RTF! -3R£ fw RT #IR 7RTF 
ft RTTI *>Pftl4 ^T <lfedt Rft ft 
fftR^ ft ^ fftff FR ft TR7 
RTR FR ft FR "gt FR, 

7RTR ft #T Rift ^RI ftnf Sift 
3RRft ft FR 3ftftR77ft?‘ ft 





-j0m 

A J 



g^*|Su 



37 



“ft T^T w u ^ 7? VfvR T WJ<3ffl mi *ft ff/</ F^ wf/s ft qTT Fb <«&, /ft/ 

7ft g^r? w /fty^? f#‘ m? stri id 4i w srt ft ft77 ft ft 37717 

ft" <77 e*7 s) ) 5777 F7 FW ft 17 <ft ewe? 57727, JF 377ft - ft 37r77R F?ft 
*#/ 7<ft 7? /ft7 eft 77FT 20 X 35 rim ft fftl fth - W7# ft 

gF-Fft? ffc f? fc ft 

wft ft *775 gft R7T-# ft?# R?T ^/FR ft 77787 /ftft <7 i *$ 

77?# W7S7 -ft ftiftft ft qf/Wftqb V/y/fftrfft ft’ c77^ iR# <F7 
/?7c77/ W7 g# t, 5fcif # ft77R j?' g# ft^uf 

q?f f^/ 37ft747W w 3 ^<7 g# Ownf f^ff 4' i rfm w w 

7iRf JFJT 9TI Wf4 *7FTf 72^? ^TF? s?— d-t^/ ftft? 7? Hil^bli SJI 

sk <p? *7?ft? wdm *f4 4 3% wf wt mm mi mt kk &zt 4 
fkm mu w mm kf zmfo # ftnj ^ttr? mi" 

- #rr TTiF^rt gff 3n?qqr«Tr ^1 



fftrRr tal 8711 ^1^ RTgt ft ftRft - 3R5f ^ ^R ft TJ37 
TTT^lfft^ ^7R ^ f^RT TRII 15 RTR ft TfftTR 

■RT«ftft^F taeR ft 378R T^TR RR7 ^ ftft 
^ 'RTT ftsR ?|$Wyrl ft ^Rrll ft %RI ^ -ft t^ftf ^ 

fqmftt Rt TTftFR 7§7H ftft ft efTRDT Rft 2fRH ^ WRT 1C T5TI 
^FTRT 250 fftftftfteT ftt ^ TIM ft^Rlft, RR, 

“ftiMI-sl ft fttT ftft «(Rft ft %TT ft^R 7R ft? I 1879 ft ^Tft fftn 
RT %RT ft RTT tftTTft mRc)K R 3ftsftr ft^TZ ft ^RR ^ 17711 
cTsftq ftftjrr ft arqft TRlf dllft "773ft ^T ftfTRT IftqTI 1884 ft 
Rftft Rraftk WlfftURR, R^R ft ft.TT. ftt -qftSTT RTR ftt a|R 
ftRR fft?ftftHRPT ft 3f«R W TO tftTTTI ftftlH cTR-fftfR 
ftftftfftuftf ft RT87-RI8T RRFT 3TR ftftftfftft ft ftt RR ftft ftl 



Srfrfftq? ^nrftt' ft ftftTFT ft «hVI*=hTll ft ftftw tftMR ft ftftft 

fttl TOft ftRF fft^R7 fttft777 ftt^R ft ftftft ft RTST-Wf 
^“R«hTll ft ftfts ftfftftftt ftfftR ft TRTTfttrR ^Tlfft W3 "^ft 
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TO) RRM R)l Rd+dl 3 TF) RfRRR RTF RRRT TO) 3Tft 

totto 1% i^i rtr it mgfa grrt rrtfr tor t totr)to 
tor r)r ^iPhto tjr rrtr ^rkto)' ^ it tottot %r)r 

*5TI RT^ TO TOR RfTOIR TOT dRKd) 4)RR fRRFT t£ fTORRT 
tal ^W l eM 3 I^TT; RF R R)RR TO) RPlTO 3^ HlRl<*> RR 
TOnR R| -QcfT RR TOllft TORT TO) 7§IR) R 3TT^ RT^ ^TOR TO) 
RZ)TO qf%TORTTO) TO) Rfc TOpT ^ TOFTO) TO) ^ RRT tRRTI 

1887 3 RTTO) ^ TOIRTOIr RFfRSITRR, FTT^k 3 RfTRTO RRRRTO 
^ RR TR •fropT RTOTO ^ tan TOR 3 3 IRRR fRRTR ^ TOR) 
R^l ^ 3*^ oiUteqult TO) taH <£ RTRR) 3^ TOM FR R)RR 
TO1% «)l fR TOF ^ RTO RftTOfSR fWR TO TO*I 1RRPTRR8J, R) 
TOT arrter rrrrto «), rtft) to) ■Rtarror ^ frof n^tjR tor) 
i\ iota to?)% ?ta to) r^tr to? 3 3 TO)f tor r?) "ststi 
3RT 3 RAPTOR)) RTFT) ^ 4rot #R R) sfo IRTTOT TOT^ TO TO 5- 
TORslHI RJR tan, r) -gtcjr ^ MR R?) Wl 1914 ^ RTFT) TO. 
TO1TOR ^ RTR ^frofT^fcn ^ RTO^ SN 4 RfR TO^ i iRR TOfR) 
RRI TORj; TOT RfTO) TO ^FR TOR # WT faTO&S ^ i TOT 
sfc F^R toFTT RTO! 

i RbTFR R RTTOt TO) fTORtalR RTfRTOfa «HfTOT fRRTR) 
RTTd W+iW 3 t)t R)?R M)f57 r) RTF TOR RR^ TO 4i=hi (nclll 
RRT R^TO TOT ^ R^ MRRl«j><»l ~3 RRRT TOlf 
TOfHR (scattering) TO ^ RtTOR fRRTl ^ TOT?" 
^<r|u5 RftftRfrT TOM R> TORT RTO ?t RRcT 

TORT RfeR RTOI 

Rk^ ^ TO RI?Rt ^ TOM RTfR ^Ui^i i R^TO RfTO TO 
TO RRHcTTI W RRTT TO) WRT Rt. sta % TOt Rtl RRTT TO 
TO^R RtaRT RTTOif, TOfRf afk RTR^T TO) Rrll^' TOT ^ 
TOM "^f fq^lli TOT TOR-TOR TORT *TTI TOT Rdt TOTM TO) RlHI 
fTO# ^ ^TOT ^lloR RTO if sftl ftlRRT i TOTR TOR) RRR 



zfarm rjr# 
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W3t ^ ‘if)RR TO) RtaTOW)’ TO ^ TOTTOTR iTO; Kf| R 
oTOsTR STIR R)R)' TO) TOgcF TOF^ 3TR;i TOTH' 3^ TOTO) RTF, 
RR^J 3k 1TORTO RRt FT °TO©TRf TO) ^ TO teR RR) RTsTO 
R' fTO3^ ^ sftT -R TOR TOT t3TO3 TTO^R taR TOT 




TO) TO3^l TO TO)R R TOR-TOR TOT 
TsT^ iRTOTO TOTTTTI RTTO) 

STCTT RT^3 RrWt, 1880 R wr 
RTOk to) taro, trto? sk ^fror 

TOT , R^TO TO) ^RT 4 fR^R , 
^chiWfi'l, TOTR frorW, RRM 3^ 

TOTO) iRqT R f*H id) r) Irtotr 

RT-TOlRTRf TO) Rfr RTORT ^) RRffT?)) 
^ RTRTTO fRTOT) TO M\ 

taR ^ i RtaM dliww 3TTOR 
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ilm ftrm 



to wft to ftrft ft to 
^nft ft fto ctokl affc ftft ft 
W? 3TFftt^RT Iftq to *tl fq 
omi^h'j to mz ft fttft ftt ton 
ft tor ^cr toll wft ft ^mtot ' 
ft %q; '4'icii ftt tot ftni <to 

to toft ton ft tototon 
qr ^ tom soo ft arfto 

O 

°i||teilH to! 

tontof to totoitof ft 
totoncto srm w t ftt 
qfq ararqr «m qrr wt ft ton 
ft to <m<ui toft to tr ttorrf 
ft 3W tor to ^fl 1888 ft 
toft ato ftt ^ ft JJUMtII 
■ft w-toft ton wi qto 
^T chKldHI tow torn fET totoft 
torfto qtotftoq arwr?' wi ftt fa^ni to to ton 
ft <mto to tonto ft ^t ft ^rt qr to m ftto qr 
ton *it, Ifttot itot artr Itojftt ft torn ft "toft ^to ftt 
toft to ftto qqrto ft T3^r ^K-toft wu ft to to 
to- to inftt toft q^-fttfe ft toto awi tofm ft 
^q ft tofti 

1893 ft ft. wft to to-to Tntoto qntoft ft qiqftftt ft 
■qqr to^R ft wi ftft ft to to I^piti wft ft w writ 
fttft qq wkt tot irr to £rt wq to tonfftn qqqtof 
to toft wi\i\ ftft toft to q=F toft to w toft qr tot 
tftqfttft ftqr to to q^r qqri wft to qftft ft to iraq fft 
ft to ■s’RRqr tor ^tt qKq ft ft to to ti to ft wet^t 



ftft/q TWlt 

ftft u -s ft ftfto toft fqi torft to wtt 1ft qftnq qrTftr 
ft qn qq qr toft "to tom to wfft ^q fftn 
ft to ^ fto^FET ft to 13TT 1ft to '3 tPT ft^lfto Ti4<MU| 
w ft ft anftt ftto qr qqm; *n Tito fti 

1906 ft ^d^Tii affttfto toft ft Itonq ft ^q ftfeto to to 
■qqqr ton tofttor ft ftoto mm ft to totor ^ to 
ft tow fti 

1918 ft wft qrraftft totopr, toft ft tsfft ton ft 
ftts qr^nqqr ft qq ft fttorfq fqi qrq ft ^sqqq qpqft WcRT 
ftft ft ^an to ft toto ^q ft Tito toteR ft ft tor 

ft qtoto to ^ift 3 i< 301I< ^ /do^y (The Tribune) ft Ttoq^ 

tot fti ft qw to ftrto to RTfftft ft ftt tonw w 
fti 

ft. wft ft to ftt to ftft toft fti ^qft ■p ftkw wft 
ftto ftwr tftto ft to tito tonto ftt toftto ft wft 
to to qto ^rrto ^rrqftoRft fti srqft sttcwkit to?r 

tfirclYTTi '3JT T F q? 3JT chi'l r^ll H.qi (Self-revelations of an 
Octogenarian) ft ftftTPT TTTto ft 3to ftto ft ftqft Tft fft^f 

tor ton fti ^qft to, ftto ^-%rfto ft. toft Tnftt, 
■qto tofttoiRq, toto ft ftftw few\ ft ftcuPi^ iqi 
Btot ftft ft. ftftft ftto ft to toft., ft tot ftt 
to ftfto ftt fttotq ctonrq ft ^ artotft ft ftftr torn 
ft^nw ft tofto ■jrtor 0 ? ft to; ar^ tof ^rft tof ft. 
ftftrrq Tnto qq %rt 87 to ftt ft 3 1948 ftt «ito 

ft faTTi 




3# tfaim wmt 



(ftftiq wit ft uwui) 
m vmm $m wf f Pun 





Tf ^ i fHeb ^Y Tfa Wfl Wfa M STTCf^M 

f^Y ^ 3TqRTTO V$ oejHsqut STM u4hm tl 

ct'lfe^fT ^TT 23 SR^R 1883 =FY TJRT fSTTI ^ Td>lfTl«£ 
P^I^HT sfR TO Trll’Hl^il <£ ^Tf e^ 'TO 3 •U^HlPHd 
MpT «TTTdW - ST^TR IsIRMl - ^ ^ R 3 TIMM 
^1 RTfeRl <# fqcTT T33» ^ Yr4 TS^PT tR RRZT c£ 

RT «Yl RFT ST^ ■^ctvel R lYYY 
^i||^8g^. rY RTPRT RTfeRT 31# RRT 

^fi «r ^ 

^^mf/ 11 ^ *Y 4Y rrrp RfTRK 

'T-SKl STMT RR RRTI R1R RT 
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1903 3 dife'41 3 MPPTfimro sftr ^ f^rn 3 ^t*T3^Rft. rYY 
ferfr ^ifepT wn 1906 -4' p^.TTTRrt. ^ rYtpt rr# Yrrr rYr 

fRRPT 3rk ^1 ^f^TR 3 pfR ^RT MRY RT £q RRRY 

f?T3M R.RR. RRPfY RiY RM I; TRTPft mY Rfrfcl 3 RfR ppiTR RT 
srk 4 rsYrt ^iPd^idq 3 yi$Pd+ ffcTFRT ^ 3u®ro 4i rsYrt 

rY RRTT R fq^iM RRiqTTR 'jpt^iM R> -i*jil % ^[q^iM RT 
■3RRRR RPRY 3 RRRY T^R RRR rYY| 

1907 3 Rlfe-NI } RRJ£ fY«PT f5RT STM ^TRT R>fYr 3 RRPTT ^ 
%R1 3?fc 14 r 4 RR7 ^fWT ^ 3IM1W RR RT R>TR fRRTI RTR 
3 fTT RSlfaaidR MT RTF RRcM>< HSMTI RTRY R?Tfaaicd-4 RRT RRT 
sfk r? r^Ir^rPrimr ^ snfrr ?Y wi ^fq?H ^ Tn«r-Tn«T 
MfeRi ^ft tsrY «Y, Y^tt^ -qm rtot t % arM qr ^mY 
MTYr^TT sfYl Tjfn^ T# |TT qifeqi ^ SppYY ^7 ^Y 

ftPTTc'PI ^ 951'Sl mY "^T ^Y sfk cj5i ^jfq^FPT ^>Y «iM«b|{| 
^iRlcri mYi ■3^YY Tlf^jf, ■qMT stir Mt^rr fqTTT f^PMT 

wfYq ^?YY ^Y TTsif ■qYY tY^7 mtftti 
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dm fmd 

d src} ctf P^Nlfdch ■qcfawr 3 yH+=h<fl R«TT R3tR-qRT3if 

^ ^ Rid *k smt R^ft if kpw 3 3 Rjrq-RTt 

RRijsff etf -#ji qi^i w wt mR^-mui ^ ^Rr ‘5^ w 
*teFT WH4l4) Rfa “R^H VWn” (stegedon ganesa) ^ 
#7 kte W3 rtt dki^ Tifa Iwidii q? R§k 

RfllRcT lf| feHIdd MddMIdl R»t RRR 3?R qd 

fcTi 1^7 q> rk qqr H4d Rk°k rr Pi>hi qifedi 
d BTR-MR-dRI Ifrirr 4 fakra +h^^)' q r^r RmW k 
W arorqRT rr qd stIr ifw rtt wtr auq>P4d fqrqn rttr $ 
«3-f?'d ddl n4d q? T^-P’I’a fRR<T H^anioii d qdt *f> «ffe 
(knee bend)^ft W 3fj3t RTRqR *ft R31Rtl PtlHIdq ^ STGRR 
qd ^Rt clR? RTRl% RlfeR d 3RR: ^<|<jH df R^ldd ^f^TR 
rtrrr wdm fqrqT sdr rrf£ r#*itw Ph^ir. (1968-69) dt 7 #] 




mfzw 

RR d Wfd RK df RT^aTT qiT W WTO 
qifeqr Psmdq ^^tr rrrrr rtr fkrr 
wi d Ri$q ^dtfqqr st^-ift rtrrh, 
kiNK 4Rqkn fRSR Rrgfa RRgs; fqwr 
RTRRFT qff RRNR sfk JlPdPdpTqt R wrf 

1921 d qrfeqr d fSTRT 3W q>Td^ 

RSte RR wm ^^iPHch RldSFT df RTWFRF RTRIRR RT tr 
-H^ ldll RRT wr RWf ^5T RTR 38 RTTR qd «ft 4l 3 q?dT 
qRdk d qfr fqqr fW TjRRkr feft R wkr ^nfqqr RidajR 
d td^qq iq;i RRqfa ^nfw rt^^rt k’ qnq qr^ k ^ 
^RR-4pfdH) pHld-4 k Rfjkran^ RR ^RT fkdT 3?k 
q?T qfd ^Ph^kI qqq fqrqri stir.^. ^rr ^ qifeqr ^ qqq ^ 

qiR k %0T: “qifeqi feHld<4 ^ "3^% q?T RM-f^TR 

SR^ft RRTRTTsff qR W1 ^IRTI” 

qifeqi ^ ^fd^H RTTq^ft Iklqq irof qR Rq^R 100 #q aftt 

RJ^ kR^r ikntl 1928 3 ^3^1% U.drilHI^H (Actinodon) qft RTR - 
3RSt RTR? RTRfSRR dldlVH-'Rk^ RRR Ph I d'll fRT R3R ^ 
RWR ^ P^HIdd ^ +^4lR SR k -q^ijcf ^R RRRRR R' 
fqqW qiT qnR PdPVdd RT RRHI R RR, PH=hd r rM afiR 
RR# -% RIRRilfs RqRqjf ^ 3RRR qt^lR #3f^ if qt RTRR R^l 

qiRdkr ^RlfRR RRf^RT ‘k RFT ^RR RRCR RlfeR ^ 3RW TRR 
(1926-27) RJT flfSRR 3RRTR flrfSR wjkd-MM k tdcTTR Rff 

ch^ql< k Rqkt qq; tte wr rIrr ^ RTwif qR Rki 
fqrqri fRlt ^RR RTpff, sfflR^qi qR ^RRtRTfRRT 1R«R 

^f^TR ‘k RTcqpRcT RTR«TT3ff R7T ^RT qt iRRTl 
RTRd k T[R fqRR (soil science) qft Rrteq RR qifsqi ^ ' I fk fRRT 
3Rk 3M ^ RIWR ^ w RTR^ q Rp5 RRR ^TRI 
1935 k', RIRf.RrRT. f^R 3TrR Rt.TR. ^RR? ^ RTTR Pdd+R RRR 
q?Rt RR R77 W ik 3TPF f frzW ( RRcT RTT tJR WIT/ Soil Map 
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ftrRflt 



of India) fejfad fen I fe feW ^iffe feSR ^ MRlWd 
fen afe 3tW RT WT ^ 3T=q TR fet* fe Ife TOT WRT 
fell 

1938 ^ feW ^%Tfe fes^n ^ fel^d fe TOC cflfe ^ 
fefe (dcRIdid -(Hi did) WR Tf feR fenfaR RT TO 

w%m\ feW fefRT gW fe ^ sjfenfer fet fetR rtoitt 
n*TT TO 4 amfe, fer few afe srt feW fefenarf R ffe 
sjfeW aj^RRTH W felTI Rfen 3 Rtfet TOR RT TORT 

^jfenfnR dd^n IWr fern 

RfeT feW Wf «fet fe WTT5 life fetR (1949-69) fe 
few WfetR «tfe RR feft feW fe fe WR «t fefe 
3RPfa fe 3 fet, fe afe fe fell feR TOR Rt %TO 

fe, feW fe fern i\ fe fe rrrt ^ fe *n afe 

feW few *jfeTH TO TO# anWRlffe TO3RRc[R fe§tl RT 
IpnR Rt MkqyR rt gW fen afe 1966 hr rtrt "031 

RRRR Wr ^R[ KfTI fRT RcTR TO feWt fe |TIT ffem 

fetfelR nfe Rffel ^ felt: “g fag)d/W7 377R |/fe?T 
(The Geology of India) 1919 3 fefeR, RRR 3 TORlffe 
Wfe Rl^jpl feW TOTTOTgW - RfeRT, TO, fefe, 
fero afe fefe - fe ^ffen rt few ii ife rWr Rt rft 
afe nfe WW Rt totr fnR fetnt ti Rt feuR 3 n fern 
rWr Rt Rfet RTTR feR TO#' TOfet ^fel ^ feTRR 
fe fe fef Rt aiHpHd feW RT ^ W RTTRI” RffeT afe 
rw 3 np fent afe ipn «t afe TO#t fet fefet r|<t 
R fet 3 ^fetl 

1945 RRTRRTO %R Rt feW TORT! # WWl Rt 

sjffen toti?rk fe to to ffen fern rWr ^ W fe Rt 

Wfe Wfn Rt fe fetl 1963 Tl TO TTTRTT ^ fe RT 

3t«W feW Tfl^TO RTTRI TO RRK ^ fe 1958 ^ R^t ^TOT 

^ RRTfe fetl I 1957 ^ Rffe tfe fenfe, RRT ^ fet 



i?.r. Rfer 
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fe rti fe afe feW fe amfeW 'jrrW ^ urofe fen 

RTT aW r| Wfeferfef ^ fe rrW Rt rto fefet nror 

Rt'l 

rWr ^ ffen r r| 3rt atk nftRfe fe W fei fef 

fet 377R ^ fe (Story o/ a Stone) RRf ^ffeld tl R? RR 
W Rt aniqRan ^1 Rt RRdt Rt nfe sTTr ^ffeR Rt 

Rferfe tor ^ ww ^ air rW ti fe fe ^ Rg rr| 
fen rtot t 1r tor Rt rT rrt itnt ii feW ^fepr Rt 
nW ife nfe RT H5K®ft RT fepxT 86 fe Rt atnj 15 ^ 
1969 Rt iani 








$ftfRRRT TTRTJRR 

(1887-1920) 




wfa iw k *iiwmi 4 <£ 8oo w&ws rrm $wt rt 
W Trfvm gwi wr w wu^ft sk # 
wrfaum w 7 w R*f s# ^riM wf 3 R rfai rrr k 
5T#* fen, gm ft, mkr kk mmfeF grg fh 
fkfai Tjfvm wizf kt gn w gu kr wm t fa 
nkft WJFFH R# kfam Wt W3HI zfo r# 
g?m, nMkr fan sk farm farm fa 
fern 

glRtR* RRfRR RfalMl 



fFr W TOk fam R»t fafat, 

Rlfa RlfRRftRT ^g'Cjfq 3ftr ^I'-MlR'b fw fa 
RRTR R fa R^ f^RR R TsRfR 3Tf% fa[, 
R?faT Jlfuid^T Rh'cK-dl fat RT? tl 

k <IHI^H RJT ^FT 22 RUH< 1887 R7t RgfR 
m ^ WTRR 400 f+dlHUi gT fRSRT k 
Ilk fRTI pHdl RIRt R>t RRi g.'+'M 3 

^ 3?R RRRR 3cH RfR RRT «TT! RT 



faffaW mF^FT 
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R R^Rt «fh PidHil R7 '#?ff R>T ^TT^ RR RFTT Rt c^RR «TT| 
<HIJ'4 t 1 R?t RT WlH<rK1l*-Hcl ■H'^l^jcl ^Rgt Rit Hfedl sft 3TR^ 
fa. fa 1RRH Ri <j(SHpl5l ®fil RR^ RRFpR ^ R?Rt RRRTfRTRRTT 
Rt# RT ~&fa #3R RR 3Tf*FT 3RT 7£tl RTR ^ WT R RRchW l R 
3 wfa HpiSId 3 ^ R^-R^| 

-&fa\ ^ifuidl'M WRTT 10 RFT fat 3R k fa RTRT f^ RTfti ^ 
R STRTRt 3 fa R^RT RRff ^ k, -^T wk ^ 
^■^Taq! ^ ^TRf -^7 ?R5T3Tt' ^T k TRMR ^1 ^ 

■3^7 ^ft "JRW R WilfkiU 3TJW rfaPrTSf ffar&t J 

?R dwkfaf (A Synopsis of Elementary Results in Mathematics/ 
^ 3 RTqfw qRuimT ^r ^rrt) <R&m %rti Wt 
^RR RfT ^RR7 RpRT ^RrT ^TTqft Rf?RS +q)l+ 
rrirt fair, svk fam < i hi^h sk srfgcfaM 
RTT RRTf^cl fam STTI R^RT l^offRURRT fa[ R%T k 
"3#^ ^ RTt cSJ-hRr 4 ^ RRR TTRT R^rfRlJRRT <lfedf Rt 
f^nm RR5 Rf®RT ^ RRR R» RiRR ^*^17 RTRft R7 

«TFT RFf t^RT k R&ETT ^ 3T3RM RRI 

^-'-':-T RRd ^5 TRI^RR ~k %R tRRf%Rf ^ 
R^ Til "5^ wraf Rlt ^?1R ^ ^T RRRf 
,-*-'&ffeK^ - %RT RT IR^' Rt k 3TRRFT T^l RfoRT 
^ '■ ^ ^ ^ "RRR Sfpt Rft ^dRT WH 

,4 ' g||^ <j^<^>7 'S^RRRtR oqiOMI RR^ 

*&■*--■ '*■* ' / ;.| RTR ’3RRTt fagRT RiT (ft RTR{ RRR 

^ . '\ RR^ RSTRT RRT ^ RRT «ft RR^T ^ R#‘ 
" «irari kidHiRii' ^ RR 155 R -3k rrI 

U l '*. . I rTrH tRTRTI RRRft 4%RRn 

^ '' . . ■ | RR1RRR RfRRT#' R»t RR|f ^ R^ «ftl ^ 

V ^ 4 ^TT ?R ^fRRl ^ ^ % RRIJRR 

, \ ^ ■ ‘ i R"R RRT kvmt RfTO f RT iRR 

- ^ " ’‘\ ^ RfR^RRT! 



^JZ .' : t-^4 ? 

r * 7i > »U--' 

**j£i 4 - 



d- 



t- *** ' 



r^ . \ -* 
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-A -T' 1 

W mm 



jrfwg- efsf wirpn 



K = 0.7642236535892206629096987... 
4771 /4 WT 331 t, W K 

3e3i 4t-4t ii 



■ 333 ft +TM' 0 90 1 ~Z 
fft ^STTf, fefe 4 086 ' S(x) 

ifer 4 tji f4n4r 0 86 ', x 

4, fat 3377 4 ifi 0.S2-V 

3if 3 4 0.80- 

37 PF 7131533 078 ' ; K 

(Notebooks of 076 1 , . — * 

v 0 200 400 600 800 1x10 a 

Rama njj j o nj j mf wu^R Pmfc, 

7Tql ^ R ^ K = 0.7642236535892206629096987... 

^ 3T3 3 yc1<» 4 fe Tj$f<wfaj wt,¥ tWl<b<vi K 35" 

^ H f|l ^ f, 

713T533 371 sf4f 4 1 1 

few WW 311 f7 ffetf Tfell 33fft stffel f33 3tl 477 
W3 44 fft 34 373t W73 3f7J3 T^f if, 4t Wl j iP u m 4' 
fit PdfelMI sftl 33fft 4fl 3f7 7Tf3-3l3 I^T 4fl 3tl 4 lf7 
4ft hnRh^ WTPT 4 3K Ph 4 y^H 33 Si Pah f<3 PrlTf^ 4l 
337 33 fcl 4 3731 4t foPM^ 3774 fft 3414 373t W 3# 

cffti JipJid^i 4 Mtfeif 4 334 yRiHKHT 4 fn 7§4r 7# ti 333 

ft 4 f3 3774 4 TJTt cK6 «H>3 3ft ft t?l 

373 20 73cl 4 4 31 4l feitffTt' fft fellf 4 “4 371cf77t 
4 4t7 3133t ft 4331 4 7^1 7f4 4”1 7131533 4t 3T 4 33? 

‘ffe4fl7t’ 371 ftf 377f4 4 %1 5*131 j ~^—- 

3R#T crftfTl 3133131 - 3^Ft 7131533 

3ft Hilt 37*4 371 4*f<3l 1431! 33 tf3t 

3ft 33 37T^T 3T33 33 f73RT 3T, W ^ 

331133 ^ 14 ’^nf 1909 "^t 3M 3 1 1 

31c! iftZt 3T33ft 3F^f ^ t33If t3RTI \ Ajgfef 

311ft ^ 3K 331533 3f73R 3cfl^ ^ 

3^3 ^ 3pf3f5Tt #3^ ^ fclf 3357 ft IftH 

311 1912 ^ 3^# 3fRT ft^ 373 ^ ^131 



ttipMIU WJFpFI 
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is« 



f3313 ^ fffft 3ft ' : ff3r7t ffcTtl 3fT ^ igi§ 
flWTIcf 31333 33 1^ ff333 «tl lt£ 
j 373 ^ 37Hig 37 3ff33 fW3 sfl7 31333 
' 33 fl3t 3 331533 3ft 3f33t3 iffU 3 
753 1fcf373t eftl 



331533 3 3T3^f 37l4 3Tt 133T33 ^ fell 
f^f ^ 3fwt 35t 3311 37 331533 ft 313 3ftf 3ff33lf737 
felt 3ft ft, fTTtcfl feft 3 3t 33^ 333 fit 3«fen ^ 

(cl3l 47 333 3t7 37 334 34 fft 3^311 fftl 1913 4 331533 

3 4 Pm 3 feffencTf 4 1zf33t 3if43 4 3 ^m 3fw 3t.if. 

ffe fit 137 4337 33 felTI 33 4 TT3T533 4 fell f44t 3313 

4 120 ffettf 3fe ffe 4t 44l “44 f3 37f 33 -Zfig 3t 3f4 
373t 34 4ll 31 ” ffe 4 3lf 4 PrHail “3f m|hA 4 %1 33fft 
137 flcl37 4 37l4t 4 f4 4 144 3R3cl 1^ 4 3fW fit 4 
fe4 if tl 3337T 33 431 433l4 31, f4f4 WK 3 773 34 
44 4 <i4 3ffT 377331 'glTT 7?3 3T3T 3777^33 311” ffe 37 
7131533 4 33 371 3fTT 3RT7 1371 sf|7 334 4 331771 4 7131533 

3i4 fft 3sif 4 %i 4ffef 3i^j 

^ 4 7131533 4 <4437 3ffe7 4 334 733 713^7 317 3774 
1f4?r "34 37 sniff '33lfl ^ feff 4 375737 7131533 fft 37 
fit 7337 77331 37T3T fe74 313f37t 44 4 f4 37l4 44 4 7174 4 
Osi 34 334 371 STT^TT feni 3774 311 3ffe7 37T f3313 373 



foijWiuld wt wtowi^ri 4 %i 

ife? WT *4ffeJW 7 (International Centre for Theoretical 
Physics) i WJIF 4 W? 77 3^ ^3337 73jfw fell tl 3773J7T 
fZTHWlrf 4^*}/d<*rt ^pFR (International Mathematical Union) 4 

7m4i 4 /4n °7/<7/ 4 77731 ^icff 4 

344rf 377(# 4 
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Tt?H ft Tfflt 



■qsr 3TtT 1914 R «t> fo'Jl nsf^tl tef 31<*> 3T^FPtTR # 

^R WT 3^ reftt Wm toRT, 3RRT M 3^ ST*?! 
flHI=b<rl (indefinite integrals) STlfra famt # 31#m flra=h fR 
WftlcT 1917 # re#t fTft ^ rai*T fHd=b< ’'jtem te 

^faich< u l =ff TT^7 efft T^TT raft I Rm ^ 

hRu<J Rf 7JR ifuR raft S ftm "# "9m 3TO7^K u I Tjn HMI '4111 #1 

W^3R 3R# mm -£f Tf^Rrett faff 3*fc ^jff mT RR# «t 
■5ft ^ l^ff^TH mmrT #1 WI RPRT RT % HIHfhO teft ran# 3 
reint =hlfl R# (tell 3lR jU u ll %rt #1 

1916 #' ^Fm*! t^f^n^T # nRFpR mt temR 3W raffR R# 

trarat nraR raft sfo 1919 R re# fra *itoi*dl ran tert wit rami 
fra^ra mrmTfKt ter raf ranrer rarepR rarer? ten nfn nran# #i 
wr ranra ^ 3Tc=rffer^ ramra te tern ten n tnte rat ranran 
wjran raft ftera xf raretn #t ram ste re# rarcramm # <iRdd 
el -ii h-si 1 ei^T 31 ^ Ihqi^ nra rate 3*#!^ ranra, cim # 1% 
tet teirat ran rare 1729 «tt, rat ^ rar^ tern ram wi #r 
ranrajran # 4iira tram, “n#f tefi m? ram ramm tern rarm #1 
rara rara rarant ratet ■hWii # frare rat ran-res^ira} rat rate ski rat 
3TRn-3rern nnre ra ftem rar rararm ti” snrararraf f# tnrat-te 
rarer rat nm ra rani rarm t, frararan rarar raw raratmran t: 



j3 + j*3 = k 3 + I 3 



fn testef raft ram uihi^h "terete ^ ram ^ mrai mraT ii 
rarf wnra rafqraraf ^ rami^rara raft ranrat ^ rara^ - rarpf raft ram^ 



ran raram trarm ii 

1919 f wjjb rarer rarre rate snq 
ste 3rra^ cf^ 3 rararan teirar 

rat ram 1 rararat ranra raft ra^ra rararaT rami 
1962 3 rarer rerare ^ rararaft 75rat ratefe 
re ram mm frararz rat mrtt fmmi 






3 mra teniram reftramraisit f sreirapr ^ft fnter ste raR^i 
rarammff ran ratramran t, rara^ ra^r rara rarat ^rt mfrara fm 
reftramRTraft f raraf raranr ste raftrarat raramrara sm rat ra^re ran 

x dgfc fmnra f i rara ram raft ra^mf 

ran wm ra^i Rt.rat. rarer 
Mm j0 ^ ratrara ^ fraram ti ^ 
dffiMJk W sr^H ^ ^iPnm t tm# 
L rarer ^t fmra; rara ranra rat tram 

) jffiB y ratrarar -j^rare ^ rareitte fmm 

| jBV ™ / rami trara srenframfrer ^ramrarat 

ran ramft arte raitra f rararatra fmm 
I ^rraft raftrara 200 mm ^ rat mra rati 

\y fra fraram tenfram ran mra 7 ramRt 

\ . 1888 ^ rafraraRii ^ Rrefrararararait rare 

0 \) i3rai rara^ fqm 4fnm framra 3te rafter te 
^rewwi ^1 rarer raft mrarer 3 ft 1¥rera Irararat 
1?<Z raft Tjrate" ras^ raft traraffi re# wti tram it 

I rater ran #ra te tram, fterraft ramtra re re#t 

/ -• mra # ^framrat tera fmmt 
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TOh 




TO TOt Rlf»TTO fTOTTRFRZTOT TO ^1 TOT fTOff 3TPJ TOt 
WTO F TOF TO TOTTO TOFFt 11 TO TOt TOT F TO FTTOftR TOt 
■q%T TOM TOt sftj 1902 3 TFR TO TOfTOTOm TOfTOr TO TOiRT 
fm\ TO TOtfFFT fTOR TO FTO TO cfSTT FRf W TO R«T 1904 

TO TOr. w TOffti 1907 TO f^tr. TOt TOteT TO TO ftTOTOs w 
TOfqcl iFR ^Rl TFR TOt FR-cnlc}] TOTOt TOt, fTO+l't <J'1'fc RrR 
3RF7 Tjf^TO 7§^t TOt I 3R7R FfTO fTORT '’JsTO, “FR Tj^T TO 
TO w frit TO w ft?’ TOt fft^ tom fR TO 'fr 

TFR opt UTO f?TSjr TO fTO| fa^fl FfTO TOt ■H<rll6 TO F^l H<^ 
■Hs^l-H TO RnfcHn TTTOf TO TO <3-1 TO) TOTO TOt eft <iTO WIT fTO <TO 

FF TOT TOk TOTO TO TOTO TOtTFT TOtro TO TOC WTTI FRF 
TO 7FFT TOFT FRTO TO TOR TOR 7TT7t fTOTO 'TOT TOTO TO F?TO 
TTOl 

tfr % TOtfFFT from TO fftr. fttTO TO fr tott Itoto? tot fTOtt 
[q?1M FFTO qiTOt TO RrR clgfl TOR TOtFTfTFT TOtl 3FF tRTOTOT <?|TO 
F "TO TO TOTTOT TOR TOt FF'RvFT "4 IFF fFFFT TO FTTTfTOtF TORvTO 
toTO TO! 

TOtf Iffft TO TOtotT frTO ir TOt TOtfTOTOt 3 tor tot TOf ffttftt 



TO. TO. TFFJ 
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TOTT TOtl fTOTO FT TO Ft TITO TOtTO FFIf^TTRT TOTTi? TOfc FFt FTO 1 ! 
FfTO <TOtl T[TO fTOT TOFT TO <r!Ucl TORT fTO TITO THl^1®lW PTOai^ tTOTT 
fror TO iV**m URIRiiRNH TOR F#sTO?R arfro TTRF (Indian 
Association for Cultivation of Science) fcrHai TOTI TOFT TOFT T? fTO 
TOR FRFt TOT TO FFR7T TOT FfTO TOT TOTTOT 7FF1F 3FJFRRT 

totor TO Itotoi ft^ Iron TOtotot totor R rr#t fR^R tot 
TRTR TOT^ TO %F 1876 ^ FR TORT TOt FRFRT TOt TOl 3R TOR 
rft TOt 3 tTO tofr ^ TOteror tot TOt wtrirt toft toTO rTOi 
tor TO ^ tor TOtfe TO TOnTOro TOitof wt frorot srk 
Pci^mTO tot *tot anrofTOr itoi 

1917 3 tortottt ItoTOtottrr TO TOT^nfF 3TRJFTO "SPslTO ^ 
tor tot troTOrotTror Fi TOfFro fTOrR TOt frtoftr ftTOr TOr 
tTOtor tor tot TOtoi tTOni tor ft^ rTO totri Itof I^tot TO 
totrtft ^ TOt fttot 3r r 3fr fro? fTOro to TOfa toTO TO fTOr 
^tot $i 



^■1* 

^ A-^\ > 




R/unaam Scattering of cci ¥ 

Ant’r-5t»k«* ttmkrt 1 3 

Ks»**' fUyWI^i A*W** I r 



VCcm’) 



© *» p A _.* n 

JtH hS»«**t*tUn SWf t A 

X \N*v«l»h5th ^vfcTO -1 ) 
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Btt? fmnt 



1921 3 BTO yu% k* ’FT % it 1% WT fB^T B^l TOTTOt TO 

Bgsft btto BtfBTO fronB it ftn? tob hw fe if i ^ rh 

% % BRt TOT %R^ % W TO BFTt BteTT TOlf %BT 
t? TOT RTBt 3TIRBR ^ MPdP«iM ^ TORT BtRT fTOBBT t? TOT 
TOtf 37k TOTRT t? RBB TOt l^THW 13TT iTO WR TO ^fPcTFFT BIBt 
sfk RjB Rt Ml ■<£ SHRIMP i TOT7RT tl ^ BRB RR TOTR 
TO 3TTO y.’HlP L h'( <115*1 3-fk fTOTt TO ^sfcTP Pf HW k, BR <Hi R?T 
TRI % TOfTOBBFff (spectrometer) pt TOM k TO $ 3lk 
37RR-37BR warfi i BTOTO i 3I#T TO ITO Blkm 
f^rar rtrti 



ma Rtek ^ rib ms i m 1*m to TORkBT ^ atta bjr from 
to#( Rrom TOt Iropnf ^ tBR-fror % ^ irrt aftr b% 

RRTR TOT STATOR Pti-Hll 3R7B: 1928 3 pT-S Pt>dl fTO RR 

fTO# BTO ITT TOT BTOTTO fTO# BR B TJBRBT t TTT BTOTBT TO TOR 



3fk BR TO TOBFJ ITO-l# TO fTORT TO# t sfk 

RTORT TOt fTOk TOt tl RITO P+he# R1# RTOWT-fTOBR ll|§ggg 

TOT 77T 3TTB dldl ITO< U I TO fRR $ld( fC| «II6< OF VfSiewj^ 

Pl<*><TOt TO# TO fTORT, 37lk TO# fTOlR TOt vr \ 

l^RT TO, B# 3fk BtTO R# -HHI TOt dfl'JlI R>t 3# 

Heft ti TOt TO ^Jll«4 ‘TOR RBTR’ t ^fe'Hgr I 
RjHH BT 37TB TO^7 TFR Mt dl^el /C 4 
■JRMT fHni dd'+il 7§p3f TffT (\ \ \Bkl 

T R ^lPl4) ?fm stt^i ^7^ / \|^ > 

37^FT-37WT 1 7^r 8 7f 'TR^TT ^ I A 

37SZTJH ^ ftfftl ""I Jj W 

m iPRKt ?THT ^ TO RT LJ | V7 L 

RTOpff w\ Ht tot Rfi to^r: *$/! \ 

«7^U ^ ‘7P7R WT Mf 7§k Jj V A 

RtW 7FRT Rp7T?zf ^ fTOT^ 11 1 | A^ 

M&?\ TRW ^ WT Hl$iH \ 



-J-Jf s 
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(Knighthood) ^ TOTOT ^ ' : RraTI 10 R-HH7 1930 ifTOTT 

^ Tsrafsg ir^tr -ter H37R ^ TORifro fron totti f^tn ^ 
dlaKrl 1RTOT 'RT^ «7l<rl TTOT M5<^ t^TOTlf 3ftT 1 7W^ TOf^eT 
RfR «tl Wf <4KH|S7 BT^7 ^flf|R ^ S^T •% m 
■H^-HM pHcrll ^TTI 7FR ^ B^TO TOTB TOs(?t7§T eff) 

tottot mm 1983 r Tort itottr tai 

R^lf BR fro^fr BTOBT "gm ?ireR ^ ^ STBRpBfa 

■rfrTB R msft %lfTO7 TO7R "RT 37TO-77TOH ^TOB 137T! 1R 

mats %Ptbt Bft, frorB tot ?fhr ma a it tor froi it, 

ifro TO TOFt aai TOTH ftTOTT TO B Bfel TOf TOT Btl 

Hnf 1933 B TOR B1B1 f^R TOTOT (TOfTOT B TOeftB fcfBH 
BTOT, ^TOTR) ^ BBB BTBT!b Pd^l+ Ib^TO 1^1 3Ft?t 15 bB 
BBB B fB BTO i HTlt sfp W ^BB B^fB TOT fTOB TOR TO 
B te iTOTR fBBTB TOTtfBB fTOTI BTOB B RTBvI^I TOR ^ 37% 
^|Ph+T TO TOBT 37k Bfwi froil B% SJ-%B ItoBb (X-ray 
diffraction) sfk 37BB fTOT fTOB TOBBT H BBT«f ^ % 37BTTOTOBT 
BT TOB tTOTTI 

RIBB B7t iTOTR ^ TOR-3R7R k BTO BfB Btl B BBT 37 k% 
BTO1 «7 37k BTOT fBBR ^ fBR-fBR fTOBT TO 3% BITOT 
% B#T fBBR it k TOB TOk ^ 3TPRB BBT TOBRT BT 

XT y yyytt 

KXXxxjZxxj 

TTYYYYYY 

XIL.XXX 1 I f ^ ^ 3 R 3 ?T ^ 
)J^YYYYYi ^ ^ ‘wfB’ TOBB 

? A ?? ^ BB^TO 

■ylF fVAA^\A/v TOC 3% cB I teHH 

Hi ^ A « «■ m *„ 3 TOf %B 
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fmt 



^iPR R T R# RRTO fTO§TO TOl RRRTT oMIteMH “3TTRRR TORT RRf 

#t f T 3ttr 4 ^irH+ rfr? TOt RTOfTOr r# TOk rrrTO 
R^fcT TOt RRT 3FjTO PRIM tl # R# RT TjTO # TZRR TOt# 
TO Irrr TO ^r TO rt^r r rrTO, TO ITOrtr TOt rrto 3r^ff TOt 
TJcRT TO*sIRI TO 7FR TO TOr R# TOl "|R cK$ TO R^TTOTOfT dllTOTOdl 
TO rrrr TO ri# TOt =hi4yj|Hl rTO rr# TOi 

4 RR# IP# f#R ^chKHi TO OTTO RRTR TOl 
wr % dmTOt TO *TOTO-f#H (acoustics) qr TO rpr fTORTi 
3Tt^|<Nu| TTf^pft' TO sn^R TO R^R-TOt TO R# #t ri#TO TO 

Rl4-^ cht-Hi (transverse vibration of bowed strings on the basis 
of superposition velocities) TOT Rl4W TO R# fTO+PRd fTOTOI 
RR# diddle TRRT 3# TJ# TOt *# TO RRRRtR TRRTR TO 
# R# #t 4 TOW TOfTOT TOl 



1943 TO TO#) TOP RR#t ^ TOt fTOTOTOT TOR TO RmTOk 

TOfroRTO # TO^#TOTOt torTO %k#i 

1948 4 TO## TO R# tor 4 TO#k 4 7p a# TOhr totor 

TOR TOkr TOTOR (Raman Research Institute) TOt TOIRTO TOtl TOT 
TOTO TOt fTOkdT Rf TOt fTO TOTTOt WRT TO f# RRt "fTO 
oTOTOTR TOTOTOt TO TOlfl TO# 1970 RTO 3RRT %lPlTO TONTOFf 
tor) tut i toTOt TOt tiro tor TOkr TOtrh 4 to# 2 3tr^rt 
1970 TOt rtotoi toTO TOTOftRR ritoir from ?ttTO RK 4 TOrr 
R 5 RR TOk 21 RTOTO TOt TOTTOT %RT TO RTOI 




2B 



I f#R cFTOR PRTO 

(1889-1963) 

iJiWAWAy^ 



f#R rtrr Irto 4 rtr TO TO# f#R TOt TOTO #1 arm-H^d 
(ionosphere) TO TORR# TO f# TOt TO # # tl 

fTOfTOl R7RR TOT RPR 24 TOTOJTO 1889 TOt TORTOTO TO fRTI RRTO 

fw RRf^r rto f#RR TO fTOsjro TO afk TOT tortortTO f TOTOoH=h 

TOtl ^TTOfnro TO rTOrr TOt rttrTO TO frorr tort^rtTO TO 

kRR froro rti ## rTO w TO#i r^t atk 

Rifkiftro Rwf% TO TOtf f#n TOt r Irrii %fm TO £ \ 

"TOR TO RRR a-iTOl RT TOwTOr TOfeRTR RR7R TOt \ ± _ i <T j f 

TOII TOtl 1989 TO RR^RRt TOt TOTOt TOR# 3RWR 

TO TOTOTO fRRt alk TOT^FR TOt RRTRy RRT R#RR 

TO rrTO TOt TOtoTO fTOTOti MkK TOt rr#r7 

R# RRR^ fRRT f#RR TO if a# RrTO 

rr TO TO.tr.TO. TOf#r TO rTOi TO rrt TOt 

"5R TO #tTO rTO 6=11 RR TR" U^RT "#TI flrhi 

TTRTT RR RT RWTT RRTR R^T afk # # M 

ITOrh r# TOt TOtrt fTOTOt i Rf# | fm 

R7RT (RiTfR 3TRTO) TOt RTt^TT TO 
TOr> r#" rrTO fRRT rtt #rt 
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jfm fmti 



ft wi '3^ ftftrc me mm tMh smt, M?r ftt ft? ft 
mpT fftmm 3TR %)ft ft f^Tf^R mm cTTeR-ll^R Mm I 

anfaM mwiTait ft s)ici'^. Mm ftt ftr ft < 5 ^ mermm ft 
ilfatft ftMm ft ftmsftt- mft ft Mm ytoHiffti Mmi ^jiMwmt 
ft m?f mft ft w ftMftm ft tot ft fftfti ft ft *hi<(M 
mm ftftr afa 3p^r mm ft Mm ft *ra mtm sm Mftm mm mmim 
ft ^wt mt ftm mt ft mnmt aft mfm s*M% ^ aft mftfft 
Mamr 3 ft mN mi ftm amrnft mi Mmm Mmi yi«4N ijftt ft 
wr Tsrn 3 tMt mr 1912 ft mftfft mn.ij.mft. mt fttem mmH mti 
np? mm ft Mm mfttft ftm ft tot mtamift Mm ; nmg nMnr 
mmnft ft Mm mft xrmr fttmft mt mr^m ftti mfttft 

7|mamm ft -Hi el) mm TOTef^ ft ft.T^T.ft. mTetd aft Ml 
TOgm M^in mfftm ft awn Mmi 1914 ft mnmT Mm? 
eTldl^dl ftft ft f3TTI 

md+Tii MmftrnmTerm ft mfmMtn rnn-mpriHfa arnqmtn ^sft mm 

fftrf from ft TORTmtmc Mstm nft mtv mft ft Mm mnw 
«n 1916 ftf ft- -iM-ft mfn mfftm ^mMr mft ft totr fm 
aft m?T d^H fam •H*)d 3H') c h ftmnicIM (nan) ftt ftlldftl 
Mtot ft mt mft ft Mm anftMm Mmi ?n R«nT mt ijft -ft 
ftt.mt. wt, TOftm tot mra aft ftmmm tot ft mnMm fti Mm 
ft WT ft TOfmftT ft TOTO ft MftFTOT (interference) aft: 
M#T (diffraction) tr ?M ^ Mmi ^ef #T m#' fti 

3TW ?ihT5F8T TJJT Ml 3?K 1919 n chd+dl ftmf^UTeR 
■ft ^t.mRft. Mft TJFcl ^tl 

"mm 'ft mfm mft ft> Mm fftM nmi 

mfF ft -mieft mftt ^ mar ftfM ^ ftftftR iftmfftuiem ft 

m Mm ftft: 1923 ft fttmmft. qfft ^ETft Mft ?Tfftel m)i mM 

mm m^ift wi mjft ^ m®r fern ifezm? ft ^ ^ 

amfft ^ Mm ftftt ift^rnfftniem ft' ftMp ftift IftMmr 



/stM /Mr 
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ft ft. nzn ft mar 
mm Mmi Mf m 
Iftm ftt ftft ftftft 
tnfft' fth ^mft 
wjftftMti^ftft 
ftftm ft nm ^mft 
IPs "ft mftm ft ftm 
ft mm mrft ftt 
mfti mm mm 
fm&rc fmft) «ft 
rnifttm fMmfftMm ft mff mrnim m, inMm mftfft 3m^jmm 
■g^ftf ft ‘mrnftm’ (ftmir) tftrnm ftt rnm.rnmftt. ft mrnwr ft 
^ i lift ei m^ft mm miw Mi aft: mm ft miftftim mft mft i% 
mm mftwiieiT 'smftm mft ft Mm ft mmn 




amftft ijrsrft ft ft>i ft mmm mm Trnmm fmmT aft: mmft to 
mm mftmt w m fmmrc ft mm mM mm aqftNr -fftmi 1923 
ft Mft?r ftteft ft mm tftm ft ftm ftftm atift fmMmn ft mm 
nr mrm fmmi im mrnrn to ft ftftfr ^ftmftfftmft mfti mr 
fam - Msft, ftmmmft aft rnm/wenft mt wrt me ftft ft 



mm ^ ^am ft mrnro fftmfmwmm ft mm Irf^^ulm 
ft^ft ftm ft^m frnmfftm ian ft amm affm ftftft 

fftfmrmr mft ^ftmmffftmm (Institute of Radio Physics and 
Electronics) ft mm ft mum 'TOIT tl 



tmrni mi amM tftnm ft anmm-mmeT ftt ftrm ft mm ft 
fam fftm ft arimr-mmeT mT m?m m^mm Mm, ft emft ft 
fttmt mftmm ft Mm ftim mmft ti mraroi ft mmft 
m^H^d mT mF ftm i ft eFj ftftft ftft ftt rniftftr mmT t 
ftk ^ftt mm? ft ■gsft mft mm mm? m nftmrn mmrn ft mmi ii 

^P'snd ftftmnMm mfftn (Indian Space Broadcasting Service) 
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to efld'+lTlI 
to R*RR eRR 
RTtortotze RR 

wfm RR to 
to R^dt RT7 
31TRR-M3d to 

tor to 

WR 'Spmi to to 3T3RK W to 3TFSTCT to f^lto RT# RtfRT R7T 
mRR T^-^T to fto 371RR tl W MI to mRR ft RTcT mT 

mmim eRm-midT r ftoime torsi M%r ftoicn f| R^tto 

■=h<ri<+>TiI to MR toT STIRR-Wd mt Wf RR 3FRRR Ml R^ 
totemr ftortoh to% wi RRmetof rr tom mi strr-ms^t to 
Mp tot mmei mt *mto to 3TTM-mtok eemm tom 
^widem to rt, ?erto mm^R to to tottotR to fmfat to mtto 

3tR mf yfto RR fqtqct RT^rrr ftoRTi 

tor to smm-MSd Re qm 3 rto "jeerm ftot - r am 

QZiftfPji ZR (The Upper Atmosphere) I Itofl R4ReiR> ^FT ‘tWR 
R5t to R>d<J<t to Rtolto Rto RFTT fm RI? fmcTIR H$<rl to 
tomr ftoft ^eetof to rtt®t toto toti Re mr 1947 to w 
■3mm mt qftomfem efterrtot to y+iRtid ftom to mtRto 2000 
Rftoff tom #r mf to to m|i toft tom, mimr-Msm, mr 
M jMsm toiftotot, ^-^hr>cr to smto tom to to to 
to Rtfeto to mp emeto M ^ m ^ m tom 

ftom ■§■[ to % qm to rrri mto p mimr-Msm to em 
ftowr RfepR m tom rht rt to ^jtot, to to m^mRSd to 
Rm-^eto ^ ^n«r tom ii 

1955 to Mto 3 mm rr to mm to sipm pm «r 1957 to 
’Hidfto-i rr tormr pri cm totfmm tomftotor to to to 
toll'd mi muto to to; ftom to perm r 3me 
vzmfPmK to to didM<ui to emto megmr mjto fatoi 



Mm fi&r 

tototormm to mi 1955 to tototoffto to rk tor tor 
smmmMm mmrw to ttom to mm to toi tormr to 
dcdildld RWTto to tolFf TFT to 3TTW RT ^tto RftoR 
toimr to mtotom ftosn mw to ^mffer ftom toe to 
m?mr tor sppto tonsR mr mr ton torn msr mi 
toflmr mm witor ^q; to toto mrnrr tohrmto toe tomrm to 
torm<rT fk! <to 1 to ^ tom ^icn tototo to tototo fmm, 
tmto Rm ^ Rmrtom mto ftom fto ^ rts> frr |i - to. 
to- ftm, ftoRT-q; (cygnus-a) Rmm toto ^feto mrmrwiT to 
tototo Tnrto. mmpm (tfeto tom torto) toe to. to.mr. 
met 

mto toe to rr ^f. 3tom tor to smmfam fdmr to mrem 
to mi mfemfem tome emi ^ to fmm to mto R^er mmi 
wnt ftog Rerto ejem rk mto emm eftento mr toto "^m mm 
to 1 eremR R etoR m^rrem to mrmTi to mrt mrmme emm Re 
Re to %to-Rto ■p; pmtoi me mm to mto me to rrt ftom 
e Kri s i to rnffemr to feme toe mto-mto <=151 mermT mt qm _ to 
mto to toetoi 

ftom mme ftom mt toe to Rp to emtm ftoto, ftorto trgm t: 
mentor er^R ftorm mrnmto mi 3 t«w rr (1959-60) toe rrr 
pm (1962) 1 "rts fm tome e?to to rk 13 3 meer 1 963 tot 
mtmT Rimr Mtot e^Ri tot 3 me mrm to ftom Rm 
mR-ftoRe rr Rm ‘ftom’ eem rrt ti 
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[ 4 , 7 % "14 'JtlqRH 4% <aM 'lllH-Il'hl'HSh'H %t INTUIT 4% 

44cT 4+dl tl 4R5 4 fWFT 4% ifa 47T %4 

sOia ra 411lt 471 f%4T W1 f"l 4T5I-fl5T 471 31lfi447 4415 
37441 51% ^ oilf+d^ 4% 4115 4% 3447T1 %41 "ft ikld 
^fapwpft % 147 <?^kih meit %Nt ik 1 * l^cii fncrt , "%t h-h 



557 Tf^giaTR «*!*! %l f^TH if 5m-55T1 4> 314% 

4714 ^ 37H15T 1%41I5 % 314% 
5R1% 4% 4HlP>1<* 

4% J^ik Racii^o 5% 4tl 
H57T 4PT1T 41 f%7 fW afu 
fa^FT if 41*54 % it 4R5 
4% 1%5 1J15T 471 'sfleHfcK 

73411 m ritpt ti Hlilciid 
%1?7, iIhiw 

Hit fa'll 'iH-^sfll nqH Hit?*! 
mnqfa %Nt 5"*J73 %5T 
37451 "31*% "SR 3MT 471% 
S-t I 5%14cT 5T1lt 15% 
5lH-<H*-M TT 1 c llCll c K u l 3 *4 




wrsr vmit 

4k4d 5Hlt 45 *RT 14 15*51 1891 4% 4^7 #%-% 471% %ST 
% |371 iff 375 MlfoWH % tl 5141 5 it 11? 5117% 47T4t 4 
551 311*5 3141 *1T I 14 5T5T 4% 15 % 1=17 f %4 % 371% #% 4l| 
3%1 5H ^ 5T4 =^47% 155% it 3#RTH 41 fllell 541P1 3%1 
itl *£ ^ felt =£ 5T5 5 11% llfet' %' P4l, felt 4 <c1hT 41 
"5% ^ 55 <5<H% 4f 571 it 51 cjlH-H Pltll 41 3 -1 4 541H11 
JTldl-lkfl! 4 3-4 ^ , H e b Rrl^ ■sTil-^i'^KI 4^1 1 ■STRR 

Wfi fW ^ RJST t?RlPR =£ ^ ^T R ^FT W?ri 14 

3lfk''-lHl ^ 3PFT RTST ^f^F" "^1^54 SRT IcrlRacl ^TRlfcRITP? 
4ft ^RT4> Wiki $P J S<frl (Flora Indica/ 4K4 4ft 44Fftcl) pi W4T 
4?t ^dcl I 3T T -T4T 4^T RTTT 4HH*I ^ ’’fHtt 4ft 41414^ ^ ^TcftcT 
47pt ^1 447 4R 4tf4T-PTT 4R47 4Tt 4R 47RT P^Fl ^ PTTP 1 
44» 1+<dt 4ftl 4T1 4 fe 1'3TT % 41 44f 4 44% 41pft ^4 
fpvRT 4ft 4n4 s%| 

4k4PT 4ft 34^^447 147T> dfeK 4^ fk^H 147P1 3%T '%ZpT 4T1PT 
P474T % |[^! 1911 "% 'S-^H 44%%3 47T%4T i W^R "% 141447 4% 
fl4t UlRpr 4ft, 4TgT 44^ f44T T4T44 f%4H ^ 4T«4T447 «tl 44t 
TM % t r ^ D ® ^ 44 3fk 47 f474f4UI4I4 ^ 1^M,d 

47RT4 %f 4lfeHI Pt %4TI 44^ 4R1 47tf f4 4^1^1-44 4lt 41 3?R 
41 ^iRatni ‘*JpfcT : 3T44t 47Tf4lpr44 
41 f4t4TI 441 ^75 444 414 44? 

41 4% 4K 441% PFlt 3%1 %[ 

4T14 pfe% 4f fpp cpi^pr 'gt 
3%l 41^ 'i'14? 44 4lf, «ft 14 
444 1^1 % 75141% 45 1% 

4, % 4tl4Pf % 44 PT41471 45% 

44 3441 f%74TI 14 I 44 ^ 474 % 

4tl45T % ilk TJ5571 Pit %15T 

3%1 1914 % % 411447 

4ft feft 1Tf4PT 47tl 
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ijp=KH WH^-S #t A-I^W tFTcT 

U^Rl^lM 4 +|4W 4l 4 «n<.«icrf 3cll# 4 3rq# 

ftTcTT 4t qv#| RRITT^TM 4lTF <=hfcsl'Jl 4 ®Tl< <s l^ #t 3T$TT 4 
4( ## 7# # 4)<^hT # vn ®TTI 4U«lcr1 3#7; tsrt^ITqT #t fa^mi 
mt Rk# 7#tl 



41<cld # ^facftFf #t nRuitd #.#. RiRrl'H # Tim Rnd+i M 
TicfT tjt<R7 ifarm £ tRZZpfi 37RT wzjf (Lctsvon's Textbook of 
Botany) # U7FTTCH # ^ # ^1 4)3TC*T TTMMt #*RTF? # 
%tt 41<«feT #t 1919 4 cT^T Iq^qfqyicrt’H 4 ^ feft 



■ 5 KR #ti 1920 # ^wr ^ft^nr^sr 



(Philosophical transaction ) -TFRT MpH^T 4 t5HI ; <R fl c t> 

Rf# ^T ^IFT cH^Rrii^ # TRT 4iPrl^ 14 # "^T "3^ 



TJeFT STTI 



#pm^ # -qs^ # #th 4k«*r t# sft# m 
TTfTt #T# it M #1 tit- ^ ^PT ^3 ^ 4UM - # 
3i«pr 4 44 ^Tq; it 3 # n h^t; cttei f#n 

#7 31 TR IT# 4 t^np 1R7T 4 W# c$H^ l c ki oqft^ 

#1 Tft. #<+# gnr ih ircta> # 'irc 4Uq<n 7 F s rtr; 4 

t|tt| 1920 3 4t. 4tl^ # ^la? PpM+T 3## Rfa'ttl Wm 
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^tii^rfft. # wzi 1 # is# 4, m3i# ymlRidf, mf 3 

IT# 3t 4 3# 4^-#4t' <£ 3R#cFT # IcR -qfhm tr 
■3H H*^l 3P7 4 4 cRiRRWR^ "4" 34 ^*^TFf ^TT M,^ 'jflq 
■panPHd 'qTP TTHTI ^ (qq<i t% ^ {ft, SldNI 
?raf ^T WTl 7 ! ^ ^ «rl=h=lU ■qp ^fcT M ^ 

^f ^ TRlftr ^1 ^ ^Ff-^TFFTt ^ 4 t ^ 3R^ cfTF 

^1 ^ t^T-TRf 3R^ ^T«TT ^ 41^1^] Wit ^ -=6RxT, 



Rl'Hcl 3?k 3-^ ^ 

% 4lqRH 3^ qeeMl ^ ^iPiqi 
rRR *ufe< it m,\ 



$ qi^ wPt wqfcRTR^t ^ 

t4^r 1936 3 TO TTtTTTfet ^ 
^dlr^N ^ ^unpHd %qi Ml 
■3^ Wfa f^H ^ 



■^>1 'Hql ^fl" 3fTWT^TT "qft rr«TT 
3l4ftqR ^-^41 3ffTf> 
3iTl^T T^ ^7t -qpR 

*ft 3RR ^1 



f^IR 4i "Hlft ^ M«T-TTTaT 
Wft ^ 3TR ^ ifa ^1 

■pPTtcl ^ 3TW WTR KIT 
3lk ^ ftclR sfk cT|7#H ^jfTrf 
^1 3 hhA <ai41 TFFR 4 1 ^ PqpiqjI'O 
3^ f4<i<il q'llct 

^1 ^W<4 M 37#' qj| 

3=k Wfa ^ Tf ^ #i4t 
3Ttr ^Rrt tIp# ^i ^«RtT #i 
# t# 3## 3## #RRT MI 7 ! 
f^TT Kfj 3# T^T# 




vifalTPf Til ft-t'c) c / u ; ft 7 q?<w 

tttf# /q^<T 44 fafm*mifon 
wt 4«? (pitwri 4/t; /4r 

W fr&T *JT I w^& 3tM 7 gr# 
^7# mftzpF 44' 4 4 mi 

(l) 4*ff; f2; 77 ^ C3j ffiw; 

(4) 3FQ j jzfjfo ^T 77 7?W; 



^ 3 ^ ap * 

kiatl-i 
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Skylit Wfi il «MHH it it '3^' "4' J lg(l "pfa it ^Tt 

WftcR S£% Rftl 

Wit ^ ikl if WfT if 3ir-«HWRHHI*ol (palaeobotany) <£ 
sWR wt RSf UHlficI il d'iti fkt?TC RFTWR MSlfeil it 
itif <£ 3 t^f $<$fm kRi m wti 4 U?if ^t ^ 

W #aq ak 'si kkldok (Pentoxylae) TOT t^TTI i 
dT2.lH«bd itw«H (Indian Botanical Society) it WTTW 
W?7 il 

wit qi ^ iif i iti wfi w$r tw£ wi 

<£t 1%f^T TO ^ 1TOTT ak 1945 R TO# ^knifa* 

i)W3l sfRi i\lmm (Numismatic Society of India) i iTOR 

Tifz wf if wnfkr from ■nitwit to kNroi ^ 

s^pj^R tot it tofj tot it mi toTO qkr i ks ak 

•ffWFT ^ "aTO k TORT TO it WMT WTTI 

1920 if kkror wit tot tkw •Hifq^l it wr ^arr, toi to# 
qnq ak totto i #T?n wr #1 w if wfi mow if ik# 
TOt k ## WTT to 
■ 5RFTTI 1946 i' 

■JU-eH^rdVIl^l fWT 
TO TOT TOT ylotHlfed °6<.i 
it Riy, wti iw 
TOt wht TOti wit i 
ak ■3 r l e l>) Hrlt i TOT 



I 



Hti 



Tfjft, WTOT WTfrf, 

3 to£‘ ak wtwr tot 
fro;i ifkrat-^TtfwR 

Rt'RTfZt (Paleo- 
botanical Society) i 



,'A^ 

'•itW 




«*?<*« 
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t^ftWFT if tto ^t£ TOk 
jk if it awl toto anw froroi 1948 i' 

/ ^\^&y WI TOR i TOT ^ WTT # %T 

l ^n^zci TOti 3 arkr 1949 it 

V ^ "swiit %ro 

\&r#v , i TOT WTT ^t ik T#l #WT wit 

^ ^ i w RT ^UTT WI fkfl # 

^ ^WT arfw WI tw I^fTI 
W RW W it 9 arkf 1949 ■qft WRlik opt «FT ^kf 

i ifRi it mi iksM ^t tj ?5 ^ w Mfkit wit i 

arqi "qfi ^ wit Ri iw ^ -Rm; stw mr 
wti SMR tpciV wi ^ w WTT kt 'H'd^d WRI ak kt 
aRRfikr writ tkirii RTfkit wit k w^pjpf ii j KH k %q; 

RTRT TOR i 1969 i <1-^ q^fit i wnfia tkFTTI TOH'l 1969 

i swft knfw itwf wit ^ -Rjfk i tou rtt rtr 

ik«fci wit WqFraikkw WIH (Birbaf Sahni Institute of 
Paleobotany) RH tfrI 




mtffo 57qr fkwi k 4}<m iwit mh i 37 ^ si ^ 177 # 

/qjq 1 / Agk7 qi-wRiql 3?} <*<*> u*ufa S>1 Wf "SkWFfWWf^FF 
jwrrmti 






WQ H # /RT WFTf # TT^ fZRcf-Wlfcfi f~ R7 

4‘ eflw 4 y>«h rnmitfa write . 

RR TT& JRfR W$faW 3RR) RR cfi m<bl< 

r&r? wrm jit 

- R).Ht.RliT. 6l<r4'i 

6/^r HH H^R ^■S<’H r 1 $l<r4i 3TT^fi'+> fHHH HRe^ 

^ hrr ^ t? 3» ^i ^ 

faclRyH 3RJ«f s) I <J-lcb f'TcTT 
3RRRRf|^ 3 ^Rk-feqi fRHR ^ W& 
rtsrtw $ 4r fqm ^ wm 3 wi 

fHRH RR tWT ^ fSTII R^R 1# (guinea pig) j|F|| ^ 

■qictf m Ofk %r ifrsH •% atiici^i+1 ^ H ia ^ 

•ftrSRff RR HR ^ WT 3 f) 1) RHT RTl &M|pi 

3W\ Wi ^ Hk 3 ^Tc^ ^ tcRRT: |<| ^^p8| ' 

"% WH RI^RT fHSFT ^ ^ %•<’■'"' 

W ■gcRT «TT; HT 3 *nf R?) 







fe; ” 


. - - 






ii 


Ltjjl 








■4& 

SsJS 

1 


M 


rn^rn 
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71 



HHTH fRHTR 3TR R?fa RR WlR *TTI R f) HT R 

HR-Ihhh rr HiRfRRT f^RR fan ^fR^r «n, wtfRR r ht 
3iwi^r rR hth RR rhr nf « t 4 t h # rrhr hR htht 
r R hRht 4 3m) wl ^ ii sfi fcRT ark ^tr) 

^HHTH ^ R HH RR R) 3RT ffaRM H?) Rt 3 HRi RRT HHFF 
R) HR R R RtH IrHR) T? sffc jfi'MI R5) RR> 3FJjR R ^<3 ell 
f , HT R* 7IH1HT R Tjjt RTF WTHT R) H5f tl” 

eitr-^H R RPR *lI=KRllcrtl ?TCfc HT elHlH d<6 ^ RR) 7 ! +<3) 3mt 
RlfelfRT WRi RTT Wim TRTI R=F #T ^f R 7 #) RR^FTf ^ 
RTF? RT RRR RT^ RRTR RR ST^RRR RRR ^ feTR RTTRf) RTRf ^ : 
^l^l+HlR°h 3RR R) %RT RT; RR7 3RT R^R ^ R^t 

Rf% RR^ 3TR^r T^Ri^f ^ ^ if RRRR ^Tf 3TfRRT^ RR RRTR 



RR RRTR 



RRT RTI 



R<olf HRIRT RtT^ ^ RTR RTR^H ^ "^RRld) RFR^H, RFRR ^T 
3HI j,c|'[^|chl s|R hIR'HI'RsMrTi (biometry) WI W f^TI HRRiRTT 
RR^RfHRT) (population genetics) Rf) Rfa RT^ #T R jj m1 
^ RR7 RTRSR ^| fR RIR^ $ TJFRT RRRff RRRT STK-R. fam 
a^k RRTRT ^ RTR 3RR7) ^RTR) tl RI^fRR7 RRR Rf) RfHRfR 
RR) “k RftRifRR RiT% ^ IrR Rii^rRiRiI Ri) 3TRRRRIT3ff RR 
RRRTR RRRT ^TR#R RT) RRT RR RRTM RTI R^RR Rf) 

STTIRfRRft 3TR Wfr ^ tRRRRRRT ^ #R RR^RR RR RFf 
RRTRT 13TT, Rf) 3R^fRRT H)R fRRTR RR 3RRR tl HI^IRfl R) 
3TRTTRT RTRRR ^ HtR fRRTR, TRTRR fRRTR 3f)T RfqR 
^ ^R) R) RRTRiyf RTtR fRRT.1 RT«T f) ^|M[ 

ifeTRIR 3f)C RHRHR ^ «ft If %7RTI ^ 
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1924 ^ 3 ^ ffesft C P 

fefe ^T ^7cW (Daedalus) I ^ fet ^ecTW 
fe ffefe feRT TfeT ^T ife ^TTT^T fe, WsHdl 
JM'H fet 'feiPl'*) eWHl^cil M 'Mfe STTI W [ 

WF7 <4>6m 1 fet fet Mcr9<*>*TT M T3^F 
feTM^^TcnwpWHTMTI fecWfeftPT /^f^\ 
4e ‘SWlMs'llol) ^’W=h feng fete wfe 20fe ( V T*1 j 
fet fe fe fet w^i fet % feti \^d^ y 

wfe fe fe few -q^ET fe fe 1932 fe 

WMT ^PTTCT ift ^ nfe ( Brave New World) l^niTI MUsHdt 

mfr fe fe fef w srmifcT mm fet ier ifwifet 3 fen efet 

<rlN'+> e? , 4ldll 

few Wi fet fet rsWK fe fe wfel fe 

IpFR-ffelH fet fee fel 'SFftl '3fetfe fifl+Wd fet ffe “TPjfet fet 
Wife fe 1WT’ WTfefet feRT fet fe-TRfeT 3MJT 
fek fe effeffe <Mfe* f^ fe tfeir ME fe t‘l 

1926 4 eicr^-l fe fe TgF&itef (Daily Express) fet 

fem^raT wfeR wfm fe fet feti uk fe' fe cirtm fene 

*?lcrfei fe q=b fen j?crH efef fe ffem? ME Ri<mi I 

Slc'^'l MT SWT fefel fet WeTlf fe ^-siq Ml fecKifeW tsw 

... feMT fe fer fe vKKMfe fe, -q^ ^ fe 
fe MEWfe MET fet fee 31|ohNd ^ fee 

1942 fe Rfeft felR* WT fe ^ffee 

Rife fet WW1T WM feti Wife MTWe fe 
^Ftfew met fe 3Mm fe fe- (Daily 
Worker) ETO W^\ 3T«n^ ®Wl 

W fer feft tfer ^ fwr w 300 
wRjw fe ffe, f«R^’ -3wnt fefegt 
■fetftT wn wr fe ti 



^1^0 Is {^ 

wmims 

\L / ^ X- • 

';^i ^ ;i,: v IV 



i.B.S. Holdorie 



CoH A (We 



^i.df.W- R7c#7 
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qb<r// ^ 3/ J /< 3?7'WE9^>’ dvi’iiRt $ 3J?P1 Tip? ^ST df 

wrd i'm *ft wilto mom# su^cn w f fe#/" 

feN ^TT fel ?n f^7 Vr fefe fe fireft sff fe fefe 
feraraRl fef ^rt # 3Hd<*J fe "nfe, wfe ^ -HHNclKl 

«IK ^f tilfq^ci •H’4 ‘Hi'iiSTt, 

fe fefe WWfet ^T ^«TR fe -WlPdH ^ 3TWT, Tf few 
fee Bfe fe! fe cftl ■fefe TfeH fe wfefe ^ llfn 
isfe arfffe wrfe fefn ffe «m 

?lfe ^ 3W Wf ffe 3Ffe wfet ffee 3TR ?ft 
wmfe f i ife 3 ^ftr : ‘wet fen mi?ft fef ^ ffe 
WWTfe f, wfe m fe ^ srffem fer 3TOE fe 
fe fe oqciSKci: ftfe of?f "W ffefe 1 ? ^ IfepT 

fe n^FTT mft\ ii ffer fe ffeft wnffe ffe in 
fefe ffe fe w ^ fe ^ fe fe wjw ^ fee 

^T V^< u l fere -qSFTT fefel fe fe fe fe W fet MW 

wfer ^ tfem” 

wfe Ife^e 3fe few ^ </|d TTTfijf fOn fie/ng Tfte Right Size ) if 

efcfe ^ Rrioi fe fen m armw fe srpt: _ wfe fete fe 
WRiffe fe fe ew nreen “fete-wf 



W 

■mfe enfefent nfe fefei fe fefe-"n^cf 
feffefer- wfet fetffenfe fe ffe; 
‘ : nfet fecit ■§ "fe fete fet en^T ^i?e 
fe nidi=KtJ| ^ erfe feft ii ffeg «tst 
swe fe fe t fe fete fet 
n?fer fetffen emr fefeffeR feferfe 
fe ffe fefei fefei fet fet snnwnicTi 
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<i?M me Jit 

1937 ft FFlft ~Rlf ftft ftF&T cftftt (My Friend Mr. Leakey) 
%^tl FERf ft feR %lft FTFt RF RTF W1R ^*eTF tl 
fH'W.i eilft] FT 3T^T-F TTR dWl ftt «1§el FTF 3FTT ftft 

Fftfft FRftr ftt qftt r^n frttct xpsr fftftli 

FTF^I fam ft srfgftR FFF ft| Flft F§ TO1 ftt fftWT 
tl ft fq^lM ftt "gR 3TRR IFTISTt FT STft ellt^^t 1*^1 R«H 
elftft ft ft?T FTft ft F$F fti SPft ftftf, fftpftT ftfc RTFTf ft 

ftft ft fftR ft Rrft-qft fftrn-qRRF ft qqi ffA wi 
TRf^rf ftlRiw #ftr ft faq ftftf^Ter ftfc ftfor Iffi ftkRR 

Fftt ftt| TsfFT FFjJ TJSRt ft Ft ft ftt| fthHF ^ftFI RTF ft 
ft qft 10 tftfoq FFF FT ■gr^K fttl 

1957 ft ftftjF Sift FRT ‘gKT ^ftR F STTFFT ft fftfa ft 61^7 

RTF 33T FI RTF ft MgftRlftl ftft fttRRTfFTFt F RM ft 

fftq WW TjfRRTftt ft ftt ft 

RRTfReT ft I ft RR>fT FR 
H6lerMlffty ft Pi H 51 0 1 F 'Pel'Pell 
felel RReftR RtfeTFtR RFFT ft 

RnftR uiTWi+k rftr ft rt*t 

FFf FFR ft RTT ft FFtft 
RrHSl , ft' FT , ttTr*TT FT «lgd 
3TTRKt f, FFPT FFt RFT RF 

WH t 1% Fftt Tpt Rj^ 

RFRFjft fttR RTlft FT 3TRF 
fftn tl ftft, RFT ft SRft ft 
cpH 3y ft wi Q,ft ft R dl H 
sig-H^Hcpdsff qft igftr w 'f 
3 | ^hPh» qft TTFT FRTl 
^ ti” 
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1962 ft' STFjftftTFt qft «He|^lRsilcb1 FTOMT (^¥d<+H 

Fft Rlftftzf ftftftFt) FTlfftl qrft ^ iFR ^d^cK qft TfT 7 | 

Fcftq ft snift ftt ■gRT Fftf qft ftfq 1ft?H ^ fftq-fftF 
ftft ft sigq^iH qqft ^ Riy. ftftqifFT Rp'hi sfft frit Fftw 

HlMdld, qffeRft ftft F ftft Ftm 8TTI FT^ ^fttft 

ftRF «HWI«t "fftf, fftqiH -$ 1m- faftt Tier ft #53 ft 1RT 
qf ftrzft qft qRT FT sgqn; TR7 ftt TRTfeT ^ q^ff ft 

Fgfeftf Ft ftr^TT ft tftfftqeTT; ^F ifteT ft %ftt ^F Ft FnfeT F 
FTt lieT ft ftrfftF FTlfePtf ^ F3 WTlft ft FTFf F Ftft 
Rift FTIR Ft gerHIl 

qror ft ftftr Ir^r ^ ift^i ft Ft^ftR ^ Fnftf ft ■gqTFF 

MfWd FTFI FTeftR 1ft?RfRFRF ft FTRTeT ft R ^ftt ftl F#t 
FFT, “fttR fq?iM RRt Rift '35rft ftt FR FT ft Ft J lP u le 1 aftq 
Rlfelftt ft fwff ftt cRTFTT RFF tl Flft ftFFRR^R fttR 
R 15 IM ft VllclF ""tRel: Ft srfRFRT 3TFR ft STJFRH ft RffteT TF 
Rft t, ftt ^fq ftk qjgmdH ft iRFF ft RFFjft tl” 

Fieftq ft sr^ergft fttFift ft tftq sftF frh fqfti 1932 

ft Ft ftFT ftftmft FT ftftt ^3T FTT I 1953 ft FFT ftftlfft ft 
F# ^ifftl FF ft FFTffteT fFRTI 1937 ft Fffttftt FFR ft Fft 
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tor fmti 



fTO rrfni RTOt sfk R-l<Sltol TOT <%y>-<+v$ RtR to cK$ Rto 

ti fto faro to vtm to vm rtotrt to rto| 

to to, RRRt ^t RR? 4 tfd«b FRT TOto ^Hd tl” 
TOIddlftoH TO TOR 29 ^ 1893 to <+>d+Tll 3 ]|3TTI to TOTO 

tor ifa toto to to Ml to toi rrto RttoR w$& to 4r tot 
rttot to rrr ^to sffc RRTOrto to w toi RRto 

RRfTOTO f^T^TT TO TOTOR RRTRT, TOdTOTO to ^ toft 1912 4 TORtt 
TOdTORI fTOctadR to totfto ftolR to 3TFRf to RTTO 
tot feft TOR tot I TO RTcto RT«T RtRT totR toTOTTR RTTRT to 
■HHTOIdld RR to toi 

RRTOt tot tod? TORTRt TOT TOTO TOtTOR RR TOT RTOR TO TOR 

o + 

ton TOftotror RRto rtto totr! to rt*t tom frotoro TOnto tot 
r^tor tot rir tocftor toi 

TOTTOTtfror to to tottr tor? tto; - to toroto rr RTtoTOT ^ 
to tor ^t tor, torr to ftofton to to ^ rtrrtotoT to 
Rjdto to Rrftoto to front to totTr to torototo Rtorto 
to tori toftor tototonRR to torn to totfciro from to rto 
TO*TOR TOR to TOR toft RR5 RTRR TOT totofTO 'fltotodldl to 
TOR fTOTO to 1915 to to TORR TORTOTTO to TORR TORI TO# 
TORT to TOTO to^to 0 ^ RTRRRTR TOR TOf to TO#t TORT to to 

to to ftotor %m tortr tortort to toftottot torto to totftoro 
ton tort ^ ton, to toto RTftototo totr irt vtm 
Rfrortot to totoror torn irt TOto to to totrt tott totto tto 
toto totftoro ton to ton to to R«tof, tottor)', tor# to 
to? to to Rnto ftoto tor to r#i TOitoto to to to tot 
TOT RTftotot to TOWT TOTOR TOI TOT tor tot TORT to toft 

to frototoTOT to to toto tort to 

TOTRRtto Rto^RT TOJRT cl <+,41 tot to ton toi TOR tot RTORRT to 



■^R^T "RK 



fR^ro 



wmr 
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toTT TOT! 1955 to toft TOR tot ^ totTOTT TO 

toto toro ftoro, frorto totonto wt to 4 to to; toto to 
totottororo tot toto to toi Rtolto totot toto totr to TORntof 
R tot %ft toto to sttortt toi totoror to rrto to^to 

1940 to TOTO to TOfsfto RTOR to RffcltofTOR TORT TO - 

srfRfw tot toto to o+N+i tottofftron to rtorti toton 1970 

to TOTO RTO TO 3TR^K u ll3Tt to tolRTT RRTTO <3cH Rt Rf , TOtfto 

tottototTOR to Tiro to tot t^t toto STOft tot to toto tot4 

to RTORT tot R?TI TOTfto, TO to 3TTf«to toTOff to Rftto cftR RR 

iiitol Lj i toto to "roto to tort fro toi 



RRifertoR RtR-RRttot to TOtoto to TOrototo to toto tor 

3RKTTO STTRWR ftoRT 3RR TOTOT to RTO TOfertoR TOtTOTTRTT to 
TONRT TOtl TOTt TOftTOTTTOT to 1932 to fatoRTR toTO RRcftR 
totorotR toRTOR (Indian Statistical Institute) TO TOR 1TOTOI 
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1950 4 ^Mfi tt$f mjtt ttMrf sir 1951 4 MMM 
TnfefMtq TFIFF Mt TMFRT Mtl 

^rTTTfhET TTtfeqMM TRMH 4 MrMFT MW M 
^'di^Mf FT MPTFTlM «MH MPT 44 

I^FtT M SEPit ^lfH+1’ Mt TTTF itFTI WHF 

PM^I MM.FTT. Fl<rid FRF if 31J 

Mt 3fir «nr#^r FifeiMlq tiwt if Pi-qfia 
wW Mt trw mtf mt 4 wti ftcMt M 
HHk^H if TRSIH FRR it «TRTT if MM 44 

ctH-wR 3Rj4f4Mt FH STTFTt MfMr MTTI f4P 'SMl?: 'iRld^l 
sf4 FiP'tiM'HI (cybernetics) M pHdiHF ii=k if§'K 4 RlMR 

tttstpt if Mis ipw Mt sP^d i ww fpRi 

MtikrHtEw 4 ■H l femft MT dq44l MMfT MR Mt TTTFTfFM 3^ 
ilfdFT MltlWrlit Mt FFTlf 4 TTR^ri M Mr tM9TI 1920 M 
frm M stprf if "sMif mfimtit M iMt-sP^d Tipra it 
fjsr MM4 ■gra MiMr Tipiir M w44m rwi? Mt ftMt 
mt MtMr MMti 1930 M mttm if MM4t Trf4fi 4 mM fr4 

spun MT MNRT FRI 3 cMIP MT SRFH FFTR Mt 

^f| FF IcRI MFT TTMFT *TT fM Pt4 1950 if TlgM F^I 

MMffl M T?4 MFF Mt 414 FFtl MF ii TRM MRT MfaRT 
FRF ii M<14t 3^tr 444 M 'ihH-TFT M 4lMit MT MtF 

MT ?RI 

3MelF*l4t Mt dMlMI TjM FFcMjM Mi t? TRIM d^dl TTMfT 
Mt trsttf it ffM Mi 4 ft4 M tt4srt MM Mi if it MTT, 
^Ri(| if Miff it Mt 1R 4l FRF Mt 80 yfMlcj *RFI oTii if 
TFFt it *tMm MfFI RM-MfM MM it TTsMf i il TTgtM 
RiJTT Tli^RI i 'RR-RIM if TlisjR MiT^ hR^kT Mt ■HIHlf4+ 3^T 
3irf?M 4p.R^ifd4T M ti^Ri striri fmz3t Mri M tpttm k>k,, 
Fri i Mp i mFwr p-ftrt M fRi+t i TFi ii init Mr 



WRf WZ 

3HrM(4=ti d chilli 4?,Tlddl, "3Rlt, y(d«(<Sdl SlR pcoT M Rnff Mt 

wtf it M RFRRtkra Mt MiiTdi iti w i stMp R^tra 
TIIRs^^IRkT Mt % MrTT t tMri ^ 3lfw?T MRitR TifeqMiM 
rtrft "i "^i t# ^ srtr %■& i it qi-wq i '^tMnit iR^n fpr 
tl RFTRitfiTT Mr -qF Mftiydl it fM rMR Rp-TTt Mn 
TTMRTRt Ml R3FIT sftT %lPdM F^fi ^RI TFitTclI Tt RRRF FR 
dt«l^_MT MFITT fMqTI HFRHIRiP M -SfpfR, “THRsM+l mt Mtf 
<4^q FtFT MlfFRI” 

Mt Mf TtrsF3i i TrrferMt 3ik snfiqr Rikn M 
iF i +i4 mt4 M Mr RFinitfiTt Mt tpriMf fMqii 

1945 4' rM TTO TTtTTTpt MT MMt 'pT FFTI 4 RTTcftF TTRlR 
Id^lM 3RFFit M TTRITW MMt 4 ( 1935 ) 3^4 MTrM 3M2RT it 
T# (1957-58)1 <*><rl+Til, fMMt, T^fMFtR Mtr Tfri^MI 

IMMiFTTRif 4 ifqsfe Mt fptf Rqrfiit 4 'h^mii mr?t tttmtt 
4 1968 if 8*4 sp (4^4 u i 4 sM^kt Mmti 

3ff%ngr 3TRftMt TiffeiMtfM; 444 t 4 FFTc#fin Mt r?4tt 
fdH ^i«{l 4 Mt: 

Mt^ it i?T, Rli MF Mm14f Ft, F7R 14+Rid Ft RT 
^fdPq^rHd Ft, fttM mtt r§4, m^rt, ilpiFi 4 itcJT Wf, 
il'flMK, 40'd'll'O, <fif4 sftr 3il4lF|ch 8rMlp FT pit 
MrFTTpM RFTMT4 FF tel^HI FFt tl 

Mtr pr ttf M Mr ff Firitq TifferMt M Mrfff wff mr 
FF irMtfMTT Mt FFF MTF tl PFF pTR 79 ^4 Mt F¥ 4 28 
1972 Mr f31TI 
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| UNITY IN DIVERSITY 1 







FfF Flft FF7TF ft PlFdl ^TTfcT ft c#rj¥ ft T1TF 3TFT7T 

•u^'Fiftl ftft ip fttr Fft ^fni «iicii fti ft srrft ^FRusff 
ft! ^ FT? ffttfft? FRft ft SRTFft T?ft tl FT F# 3RTFTFFT Fft 

B W Fft FRTFT F>! ®)Ps«il Fft 

ft ft?! tl ^T. ftFFTF W 

! fr?!f $*nPrc» ft fa-ftft 

3TFFT WF IFF FWlfctt> 

FRq 6 3IF7JFT 1893 Fft 
1T3TTI F? WT 37F 
ft fftcTT WFIF W FT^F 

IT? FF *FF ^37T F? F?ftlT 
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ftl F?ft Flf F^FT ft 'ftcT ft! FF; ft| ^PdH FTFT-ftmr ft ft^FTF 
ft! TFjFf ftFFR ftft °?ft FRft ft! FTFR? Fftf FTF^ftl FTFJ ft^FK 

?I? ft! R ink ft ftft ft am *pt ftir -Fit? ft spjft!' ft! 

"FT?ft ftl FTwftft^ fctelldF FT ft ^T « TTI Fft fft^lFTF ft 

FT7T ft! F?T FFT^ TsrfftT ft 71FT F5TI FTFJ ft FFT^ ^ifftl 
ft TTTFlfftFT ft FRR Fftf Fft ftl FFFT? ft! SIFft ?ft? TFF 

ftlftft F?ft ft FFffft ftff A 3ft IF ftf qi! F ftFFl? ft IF 
TT? FT?! ft! ftftjftft 7TFTI 1905 ft Fftfft IhFsqi TFTjF ft! 

Fftft ft! ftfc ^ FTFF WF1 ft FFF 371?! FFfft FT? Fftfft FT?? 
FT?T ft ft ftfftfftFF FFFF ft FlfeeTT f^TFTI 

‘ftft ftft FF FRl’ ft fft^TFT ?T? 37ft? FRF FT WF FRft ft 
FFRT 7F* ftl ftnft FT#T ft FFTFI ft! Tjft 3?R ftftFft! ft Iftrftf ft 
ftfe fftni FZFlft F? FFFF FFFFffFFT TjfftFT FFIFT FFTI FT?J F?T 
FT? ft fft^ftf sift ?rft ft TJFdHIHl' FF FTgr? «TTI $FPdO, ??ft 
ftft 'feft ftftft ft! ?7S?!f? FTF ft! I TTgFlft 'ft 1 1 fd ft ft ?TT 
FF?R FF ffttF tftFli 'JFT ftFFK ft ftftF fftftft! 37Kldft ft 
FFT fftFT 3ft[ W F FFF Fft FF^F ft tFFId fftfT FFTI ftfFFF 
ft T3FT 3RF TFjcT ft <lfedl ft fftFTI 1911 ft FFftft tftFF 
fFFF ft FFtft FR FRTFTFT ft ftfftftft! FiTftF ft 

<lRddl Ififti 




ftfftftftt FFFTF ft ftFFK Fft ftfe 3RF ffeFTF 
FFft ft ^f| RrftF FTF FRT FFft FTFFIdl ft, 
FJFTF F^F ft'H FFft FifFH ftk TRFFFT FF? 
FFTdFlfftT FFft Ffe ftl ^3Fft tFFT^TF ffta^ft! 
ft FFift^j FF! Fftl ftk FFKrd FF| t ft, fftrft 
“fftFF fFFFR FR RFFT f ftfftF FFTFF 
Fft ” FF ftfeHK FT FFTT 3RR f3TT| 1913 ft 
ft.FFftf. ftft 1915 ft Fftft FF.TRTft!. 
V 1 jft ft! fftFft ft FRIFvFT fft^FffttFFTF 
t': y. j. '.;. ft TFH FT 3TTFI 



/!./:■■ Fj /■■ - 
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ifepr jm 



WT kt TOMrlT k ttM sftT TTTRTfeF ydlFHI Wft Tgtl arqqt 
^Nlta MMl k Ip ^ k ?TfT 3 -Hl^P^d FT 37JMT ^ ^Tlk 
RTPT k P McT-^ kfl kt cRF tRFTK fel feT kt kfe 
■q kHT "sttf^ ?t, qp <M^fti«F q>i4W ^ qrt MfF Rt ^#' Tfai 
fell Wl 1918 R TTPHt TR ^ 3RIT fellF pfT| 

W ^ W&Z ^rr«T k RTT*T l^fara^R 

c£ 4te fw kWI 3 kkt ktl W qf*TO 
qfelRT p «t, ^Rhh yi4iPiq> ^W1 4f pr ¥k ^ ^ 
wt wni 

WT Pit k 3^ RTT^RIT k feRT 3^ qffek 

(quantum mechanics) - ^ 3^? anqrfkl f^RTI 1917 "^f cskW STRT 
TOT Ofem “3TFT A=HkHl +WI F^Mkfeai. **kt 

3 ^fqr Ifek'H” 3ll4di' k firUsIl, ^ fort)*//7W<q 4w 
(Philosophical Magazine ) "if ychlteld f37Tl 1919 R et»ci°bTll 
fecifaflldq 4 3^' k-TOTt. kt feit TO qftl 
wr feps ^ tori; knfek % kf k mi qit tj 4 k 
^< i c^i°t>4 u i 4? MRT yscl p| 4^31 ak F^ 3R7R aTTFRnpr 4t 
fa4M ^ "gfe if I W ^ P kr - <kt' k Mfeq - 3 P# 
-qf4 kt ak 3T<k kfa k p feR qr arqqt a#rs wr ^fei 

1814 3 3 7JRT =Ft c|uf*q k pF-kt M# PR 7§Nt 




MTl 1859 ^ feRTFR ^ fejj j=hq[ STT fe MfshH qf) ^ PR 
fept kfPcT TRTRpR7 rfcfe qit q^lfol fi ’’JRt ^ qqk glfcHH 
W|vj| "qr ^ ®ftl 4^d< MfeRFfiqt (spectrometer) ^ 
RRRkrt 3k 7Rnr 4tdl q4shH k§^ qr( feffi ■qr^ 
3k RTF TRT3ff WTT WT cIRf ^ w$ 3rf*RT «ftl 
^ cRF-rRF ^ ^RRT WTT^ fe F^RTT RT WT Ft ^RuTT t, 
wg 3TRT 4 W^T Fef WT ^ life I ^ kr r 4 Ft ^TT?ft f 
cit ^5 F^SFT ^'llcH35 3TMl^ld RTfeRFf ak >t u llcH4i‘ 

^'^id g'w ikfsptr kt p ftseqr "^rk fi arRRkTRi 
(ionisation) 'qfkqT «heri "f I RFT ^ 'HR-FIHlq 3HHd)cH{U| 
(high thermal ionisation) =ft ftTOT fe hfild fro ak 3^ 
aTRR qR fet ^)T q u IsbH RPRFTTI WT ^ aTFTTfeRT -HM)=h<u| 
^ Wlltn 4kn£t ^t^T]5 TOTt pTFTRTI F^ ^ kcT M 
■q?«R ■HMI "'didl t'l FH RkfjRT ^t 77FPRTT ^ feqt ck k fekl 
4 kt krkFT cfet k STFRkTRT kt 3RRTT kt T TFRR kt W 
■rot ti 

^ ^ wkr k wt gkr ^ft 4kr ^1 ^fefl k 

^aqkt 4fe wtri krrfwf ari^wi^ ak k ^1 1923 4i 
RFT ^TTTcr MR kkl M5 k W MF 3feq k. 3TT?Jckf 
k aRTMT RT diQl=bdl kRfejRR t( 4tldd) felH RMf ^ %q; 
ikr yW<H< qn ff Rl°hKii F^rk rf 3fe4 ffttfrk fqRfkncrq 
M ajqfeq rI^k feqr ak f^ttfmf r^T rt i ^t^ ]5 ^ 

MT kRTI 

1927 4‘ fert 34 ^4 kt aroqrg -$ 
wr tfer TTRTTFk k qktt ^ 
pi <ski4 qTfpkT kfcrkt "q tj^ 
kta trot qf^T fei^F ak tttft ^ 
rHd<=h< ^RMhr ^cT 
(magnetic monopoles) eFt '^l(4d 
qik k RiiJ tp 'faTTF ik<ni 



3T?I C#ft ^ 3IM-MFT tk 
qk knfef wf k - 3 ^ 

qit 3?R MclT qit MRrstf 
k RTTMT 4f cFIFTII #rff ^ 

qtq kilPiqt WF qinraR FJtqj 
aqqft qiqfqqicIT «ftl 
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RF fFTIHT-RTFT R) HTR R RHT RIHT tl HF 7JH IR Rh 
R RTFT HTt RHTRHT HH H/TT RHTHt TJHTTR it 
1936 R RTFT ^Rh 3lk 37*ulH>l H=FT W$ RfRHT Rft HR H^l 
H'lR'hl 4>*ft, hRr Fli^tHHR 37k 41rw 4) FT R> ?l'l lt T e t>l4 R JjRlHT 
<*R -q^nj HR TFT RlFHTT fqqi HTI WT HU HlfaHTtH HTRf tR 

?nfkrjR 3#i R hfrt Ihshir «tti 1940 R ziht frt 60,000 

wff h£ 3I^R H?t RFTHHT R RTFT R H=FT TTI^HdlRH (cyclotron) 
HIT PHnlu'l HR RRH R HlfHHRH Rfa HR Rfa Rltl RfR ^ RFHtH 
R F^tR RtfHHR RRTR (Institute of Nuclear Physics) 

HR WRI HRl Hiq R FR TO HTT HR HHHHR WI HllHHRH 
^fUd<+T) R?®1R (Saha Institute of Nuclear Physics) RTHT HHTI 37 tR 
Hd°KR RIFT HTRTtH fHHTH fHHTTR RH (Indian Association for the 
Cultivation of Science) Ht fH^THT Rt HRl FR RRRT Ht IcruT, 
37HHT mR?R fHTHTt 

1952 R RTFT HTRTHTHT t£ FHR-MPmmI ^TR Rh R HTtHTRHT R) 
TO ^ H^l HHF) TM^IdF HTT ^TTH HRTOft InHTR 

hR ark «iti RfFHTH *R wti arjrof n) httto h^ swRi^HiRf R 
^RT Rt Rk H <Jr4id. fl'tRll'O HH HH Rl •d'fitR R7|R T?R HTcH? 
(Science and Culture) HFTHT HfHHTT STIRR Hi) 3 tR 3lRHT HH? HHT 
FRHfTT RRTO Rroil 



sRhT ^fa4)fqqT hR cRF RIFT Rt HHR R iHT h)RHTH^ ST^SHHRR 
R Rr hR RHRTTaR R TjfHH fRRRtl fRIR HHTH R HTF tR HFFH 
HR 7§H ST^RH fHTHT «TTI ^firR R RTF fHRHH # tdH; hR-HTR 
RftRlRHT3Tli tR WT Rl HHF) Ft ^TTR R RRtR RTSt RlfRRTOT 
HR RTTTHT if, fRR^ ^R RHTHR RTF HR RRtW HR Hn3 HR 3THTR 
fHRTI 



RTRT k tRfRR ^Hf k 3THH-3TOH HHR ^ ^ 3RlfHfHT 

tRHRR k RTF! ^®T Rl fHHft ^feRf H^f ^RTt 4 fcR RTFT HTt 

31tR^IT k ^FFT RRtRH RfRfH HH HHH TT3TT, Iht^ HFt; 
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TJHfaFt ^ HTTTO ^Rk RftRHT RHvfRTT Ft Rw Rif I RIFT HTHTRt 
^ 3TTRR HT RTRT ^ ^RfSH ^ Rt ^F H8JRT ^1 

RIFT R?tR fq^iM STHTTHHt (National Academy of Sciences) Hi 
RR7RHT «tl tRWT H=f 4ulPl+ SFJHRTH hRhF Hit HTf RRffd4t 
# STWT^T ^1 1944-46 R R RHcT Hj^THTfHHT RkTT?3t sfPTT 

Rtot (rcRtth R tRrrtRht RtRifFt) ^ 37wr^r Rt Ri 

tRTHrft HTt HRT 3TTfRHTTRHT RTHT ^ ^RlH 16 HRRR 1956 Hit IRcT 
^ RR R RTFT HR fHRH I3TTI HHH) RRHf sfk 34dpRRt R 
tHTRT tHT HTlfH afk HfNt RTOlt HfR 3TRHT hR^HH 3?R FTHH R 
HtFT RT RHTHT tl 








(1894 - 1974) 



m 

C0 

CO 

CO 









FRd 4 ^FTfFF 4f FfTcT is , 4f4l 4)14 4 ^sTIFifI 41 FT|F 
f 41 ti ttt4f ftf 4m 44 1 ft 4 %rf441 4 4 fft 4i m44 
thi^'wisH 4 tttf fad<M ftf 14ft sftr ffh! 4 f4 

‘444 (boson) FT FTF Ff4 FTF FT TM FFT tl 

TR4m FTF FT WR 1 FFF4 1894 f4 FTTF'tII 4 TT3FI FF4 fqcTT 
44 4 4T3T iFFFT 4 FFfTF 4l ^ 4 TTr^S FPT 4 f 41 TFjTT 

_ / ^ r/ 4 F<t IfTTF FF41 4 TIFF 4 f4l( 
<cfl-sHiF ^iftt f4 4i fif 4 Hc4f 

S j5 FTF f4^ TFjcF 4 FF Fl^f <r4 

W tiff 44rr 4 4t ttfitt f4 ^t 
r FTF 4 0<lsb TpTTF 4l 
TFT1 41 4<sit <slcH FT4 4 FTF 
TTc4fT 4 ist f4 ft4it fitt 41 sfrr 
fftfttt 4 4f4trft ft^f 4 fiRsmi 

14 9 1 I F?7 TTF? FFkFF FFT ^ 3=fhT 
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ff4ft 44t 44 fUtftftf %^f4 4 fstfti tt41ft ff4 4 
F|F 414fr 4 ark f 4 mrlr-fFFT f4fTF 41 f4ft 4 100 
HfiRRT 3TF 144 1 1913 4 f 4)4 4.w1. (3444) 41 f4^t fit? 
41 3|fT y|cl>F Tj4 4 FFF TFTF IF fFFTI F7T.FTT4). 41 f4^IT 
4 92 FlFTO 3TF FTFT f 44 TJF FFT 4lidMM TFTfFF fFFTI 

44 4 3tftt4 ft 4m 4- wftft 4rk w ^ttt tftf ft t#i 

1914 4 FF TTo4f FF 4 T# F, FFFT 1FFTF FF f4PFmF 41 
44 FFTF4 4 FTF 13FI 1916 4 4 Ft4f W TTffF 

4 oiiiismdi f4i mt^TFFi Ifutf Iffft 4 ff 4 -grrl Iff ark 
FfFTFFf 4 fFTF WT 4 m# TTTF 4l 44f FF^FFT Ff4cT 4 FFtF 
4 3t 4 m4f4 tff-1wf irrr 4tf4m fF^n 4 fstft mfrm f 4 4ti 



1918 4 4m F7T F^T FI^FF “F fFF^m STFF F FFfFT^ 
FT^p 3W FMmjmi 3#r f ?f4fh * t4t 5 fodluifib'bd 
ifrttfa (Philosophical Magazine) , FFFF 4 T?FTI '31 4) 3FT4r 4 

mfFFF -gy^: 7 44 f 4 tff4ff 4l 



W ^ TTTF ftcRR 4m 4 3ntw.|$1 ^ “*4)4 3W FFTF 

44fefF4t” (TT144H4FT TTT48JFT FiT tteF) Fmr 4TFFF FF TjTT 

f4f 4 3t 4# 4 3igFTF fFFTI 4 fFfeF FFTFTF 4 

1TTFT Mf 14ft FT^ Flltwi^l 4 TFF' IF ^FT FTT?ftF 4 llPl4 l 
41 SrgqfF FFTF 41l 
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1921 3 tott ^ ^ froFfronHF Frt tftfft ^ fro# 
m*A*> yfd'HiviHl fifRraif Frt ftpri frft ^ #i Fkr 

FF Tt?T TO TO t4Wivt Ft Rm, ^hBkI fTOFIl p fq^qfcjSJi^q 
t TjfFFTTOt' Ft 3TFTF Ft FTTO?[F ^i l-H % 37FFT Fft?T =hNH TUT I FlTT 
^T TOTF Frt 3FF TRkt # FTRT 'TOR TO# TO FT# # tFTT 

f^to ^ f^ ttfIfruiT ftt opiPd Ft FftFrf # amp «t 3tr 

TORI# TO fFFF FT TR! STfplF TOtTOTF fcTTsTT - “R^FTT HT 

hi^to ffttof RrftfFfriTr - trot tor)# TTFtFTTFf ft) cpif# to 

"QTO F%FT F#TO TpFTI 

1924 3 F#3 Ft fF?TH FfFTO TO HtFFF F# TO# ^ %F #FR 
H?t Ft, TO Rd H 30 F# FT TOTT # P^<fc# p ^ 37 Rst 2 37T3THP 
Ft FRT fTOTOt ^ ’TOl I 3TTTO1TO TO HNFF # p# FFTfTO 

p % TORf# 7p toft Rifr t srp^ to to# 3tfe§: r#f 
#TOfFFT FfFTO vftzfZPJS TO /F>f?7Fr (Zeitschrift fur Physik) # 
T5FFTFTI TOT F#f 'JFT FtfdFT P^hI ^TT# F# TRFR F# 37THT TO 
TTTOTT t? 



FlTT 3flT STTfERP FTt 

t fTOTO RR7-37TTO1TO 
TTiferot F# TTOT FTt T# 
TOR Ft FF1TOF FffFFTt 
#' TOFFN Ft Ft t 1 
Fk7-3TTTOTOT TTl fbdFP l 
TO FTHH TOR 1 FM 
TOF-HkHlPM<* TOTt F# 
FtTT Ft TOFT FT ‘FtTTR’ 
FTRT TOFT t I TOTO 
FF-FKHlPu<4F TOFt ^ 
froftF 37FfFFF FtTTTTO 
TOT TTFF # TO - Ft 



Three Generations 
of Matter (Fermions) 
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TOFTFT FTFT TO TTFT# tl TOTH iTOTt PlHdM TOR# F# ft« 7 fcT # 
TOifFF FtTO FtTT-TOlfTTOffTO TTFRiF (condensate) FTOT# tl 
TOFiJFT 1924 # FlTT t ^#F TO tklf^TFi tkf fFTFTI TORf# TOT F# 

tott # from, frorF' # ft^ ttff fitot toF to) Ffrr^: 

FFtTOTTOT F TOF iTOTTI pT^ TO FRf^ TO’ FTH TO^t F Ft 
fTOPTT, TO STTfTFITO ^ 3THRT FRf^ TOF FfTO - 

FTlfF F?TOT, 3tt33T FH, TOFT^F F^ft 3^T ^l^dF J f 3 Ff Fftl 
FF TTFF Ffcft TO ^lpH+ FltF F ^fTOTT FTt TRTOft FHT TOT FT I 
«ftTT F FfrfF F Fp TTtRT fFTTTO TOelF FTTO F FTp FFFtF 
fFTFTI FtTT F FTTO F TOftF TOF TOt ^RiFTF TFTiFF F>t sftT TTOt 
fF TOTO FFFtF FTTF ^ leTF FtcFT^d fFTFTI pT^ FTTTO ^FF- 
pro ‘tF TO# Ftacrf 37TFTf% p, fTOpF tTOfeFT toFfI^TmI^ 
(magnetic anisotropies) FT "jfFFTFt FTRT fFTFT sfk TO F 37 FfT 

fFfff froFi 

FTTO F fTOFT TTFF FTTFF FtTT F> RtTO TO "FF# FTTH FT I 
FTFJ < 4 cai ^ 37 T TTTTOTfFFT TOTF TOt #FF p* ^tcTT FT I ITlfHF 
1947 Ff TOF# ^ TO HF TO# FTHFTrfT fFTOfTOlHF # F§TT Ft^TR 
TO TO TO TOFTOT fFHT Ft FRtF pFT TFtTOR FTT leTFTI 
FFRT ^ FFTFT TO TOF Ft^TR Ft.^.p. 1 %TTTO TOTFt TOt ^ TTTF 
FTHFTFT 37 TFI FTO fFF # FITT TO T 7 TF FTO tt FTR "F ®tl FtTf 
t TO#‘ fq^Ht TTtH FT tFTFT I TOT# TTtz FT TOTTO ^ TTTF FtTT 
TFF ttl TOIF Fit FTFt Ft, fFR Ft FtTT t TOes WFt TOt TOlt TTTF 
TO 37 FTF fTOFTI fFTTFT t triFt # 'JJSI tTO FFT fTT# FpF Ftt 
tt TO 1 ! t? FtTT t Ft# ' 5 FFTT TOpt R# TOFF # FTO, “FFT TO 7 
FtTT TTTfeTFTt # fFFFTTT TO[t tl” fSTIFT t TORt FFTt Ftt TTF^TTt 
P FTO, “FtTT TTTfiTOft # TOtt FTO TFR FT Ffe FR tdt tl” 

FTT TTFF RTF TTTFT 37 f TO TOtF 37 pR Fp FTF ttdT FTI TOTOTF 
^ %F. FtTT sftr 37 R TTRFTFFTt Ftt FTT FTTH tf ^FH 2^00 FFF 
TTTHRT TO ?ltF 37 pR #t fFHFT FTI FT^ W c *» FTTOJF FTHFTtTT 
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fFFlfTOITTFT Ft TOl# i^T TlfFT R TFTTTOF Ffa ^ c£ ^ 

k ■$ fft k -qfr^w 4r fr 4 ttfr! ^ 3twt Ft ^ 

Fti 

dl-H Ft H'hVrmqII fsh*eftrlebl (X-ray crystallography) 4t 

TOFH $ fa k FsTO It f^l 1945-48 ^ TO k 4tTT Ft 
«H#f ktftlFkT ’Hl'Hl^il (Indian Physical Society) FT 3T«W 
^ fMI FK k FFT TTTFTT 4 1954 k TO# F^R k 

■d^HlPld fFF sftT 1958 k 4 TORT klTII$<i), TOFT ^ 4# ^ 
fRI «ll<3 FIT 3lPt1H ne^'iyf k^fffRF klTOR <jpi l -fti§’S 4>l<rs 
®4!k (unified field theory) ^ fdFRT Ft t^Tl 3 fFF TOTT Ft4 
811, fkTOf f| 14 f^r-^H=h1<4 TOlt 3fR ^cFF^ I TOff ^ 
4fe4 Ft *)P^I FT) I 

1956 "4 a ll’H fTOTOTTTcft Ft 3H=ti<iiHla f 4, 4t Flf% ITOuR 4> 
TOT k FFF WTO t 44 fkTTFI TOT TTF ^ fTOT {cO^d lF 
TOfTTI 4 TITO ^ fTO tl f^TH aftr FFFTO, Wiki Tj4 TOTT 
TO^PTF FftTOT 4N 4^ FT FTF Ft 4 Wit f?T TTTF 4 
TFFfFF TOT 4 4tTT Ft FTFfktl fFFI FTT ^ TOTFfkF 4 tofit 
TOFF Ft FF ^ FF FI FfFTf 4 fRFTT TFfTO FTt 3 Ft| 
fFTFd TOf ifl FTOJ OTF Ft F4-TOT TO# ^4 TO?t 4 44 
Ft 4 ^KI ^gUR TJFk FT 44 fkffa ^3TH FFfWf 1959 4 4 
ipl-^i) FTOTOTT fq^qfq^urt’M TORT 44 Ff| 

44? FT cqfFIrq Ffeef F 44 f| fFTlt w4 4' fw FTF 
TOTTO ff?t' tl RF from J lP u ld^ Ft tfkFT 4 TO#t FTOT 25 
FNtq PrKsi I TOT 4t °F1F TOT TT FTFt TOTO 4tl FTOT TTTTFT 
4TTOT, FplF fFTH, FtF fWR, fJF fFFF, F#T FRF, "JOcRF 
fFTH, FfTO FFTatt, FlftoT FIT WTSlt 4k M«FT «Nf k FRf 
iFFI f 4 qi cj ■H j fid FT F|d f)f F sfk 4 FRF qiyqq 
FFFf 4 ^TF 4l 3lfk^ t%FFR FlPRHl TFT ^ F®T 3RTTT 4 

fkf%f44t f qqf f4i tfFfff f^t 4 sFrft ■jtcif 



m&z -77®r wk? 



93 



r4f 7 4t?T Ft TFTfkd Ft 4tl FFTT WI k f4w ^ 3TFT-3RTTT 
k FiFt tot! T^fk 4t ktr fffi ftFt twn 'krro Ft tfftt 



Ft 4 tf 4t, tkn^ toft ff k m ftwr totf 



fkror Tfron ft hfttot ^ froni ftft ^ froror f % ff 
Ftfe Ft 4 f!4f ktF =6qd F^FF k It TTOR 4l f4 




-ktr fF^cT ^ FTOTFT k wm RFTTf 4tl Ft| 4t, Fit 



kt 14 f ■ , j4 tjftt fkr. ^ Fik fkrr tiff fi 4 srrk fkkt k 



wf f4 ft 4 4 ktr fr Fkt kt toft Ft fto4 to! tot4 4i 






vjzwk ^ to ^ A/to 
t fa am # ? wti t# to to - ajftm ygfc Twfrmrnq; 
to to wf fiimfi 

^RTgRdld 

RRRR 'RZRRTR ^ toft 'TO, HSIdHlPdlH <sflR fto? RURT^ 

r PHd+< Rto TO ft ^lPi+ toftltolto ^ fmfq ^TT 

toto cFPT fTOI TR 7 ftoW %Tfto 
tot to R1TSJ-RIT*T TOPIR ft %ft Rtoftf 
tot R^llHd ftolT ftM*) *!TRcf ft fq^lH 
R7T ftoFTCT fsm ^totft t^QRT 1% RTTO 
to to ftor tot Rrrtofr ^ wm t 
m ^iPhi ^rrtt toto ^tptT qpt 
rcar Rwpmt ^ to 
to tot 

^iHMK 3H : 5FR 21 
WRt 1894 tot ftST 
v TO* WT PR f3TT, 





tot 3 R hiPhwih to wgr tot ft tor ti R^to to torto 
toft to tocT ftl toft TO ftotolRPT ft RRRRT tot to 
ufto ^f|- «rt RTSTT RSTto Sl^d to TWHIWIN* ftl 
m RllPci ’W'fF'H to del 3 TPJ HI 5 to ft Rlftt <$dto Ito RTF I’d 
to TOI to ‘to tolR tot to 3 #fe RRRRT 3 ft ft ^RT Wl 
^llPd RET clldd-Hldd ddto dMI ^dAelld ft ftodl ftt o-stol 

to toto tofttor ft pft ft ^ to-to toto fti 

wr ft to Rnfftr tot ton ft toft toi ft to *rc Rfto 
ftoto tot ftteft-tosft 3 rk to rht to torff ft torn to rr 
RRR7T ■qfto RTTRft to RTlto ft ftt ^STfl 

Rllfft R^T tot toto fft$JT TRT _ * 

tot 1RKR 1^1 1907 CRT Rto - ^ Lft ! 

Ttfft. nto^T, fto^RRR, r lC 5 ^lf T^ L 
rrr tor ^ ^i to fttoR | 

Rft ftoto rr ^ tok to m, j 

toto^TMfw^i'l^^r tot |f 

%^n tot to i to to ^ ton 
to ftof ^ Rto tor toiR 
toti 17 rim Rft to% ton 

RR 3 FRT R^RTT tom ftol, ^ 

^RimK ^ wfto to to 3 RmR 
cfe (Leader) WL\\ to 
^to to (^ RRT) to - — - 

+i 4 h^=w TRrsf to m 
to rtr tofto ^i Rrto did 
toR ^ (toto) 

to 4°hfrsdi Itor ddi^ ®rti 



1916 ^ TTTto R^RR ^ 
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ftfcto fftRdnd ftfftd, disk ft nt.^ft). ' T JTT fttl nto ft 1919 

ft WH fW ft n?10,dfti. ftt nftm nRT fttl ftm t 1ft 
dR WI fw 3?fto dtodl fttl nn W to ftt 

•Mlfl=h UR told^ fftlH <^l t H fftjTH ft 'H c fr>dl mi 

3ii'j| c +i<rl Oftl c b<rH'ii dvHI ftt Rmmn i|j Rft ftiftd 

ft nfttmi ftcTT, Id^ftl d^Ncll ft 4<s^ ft fto ft ftom ft RRft 
smftmr m.\ ^n wr nnn ftonp; mr tor m, infto; to 
SiH'O'hi dH ft (dQ, ddd (ftdA ft fftmid ^fl in c hK J l ■S'ftl'l 
itom ft to to mi ftonn tom toft ftrftn, nmm 

ft '<,ifedf ton to nto ftn^ tofto Tnrnnmtot toftnr nm-to. 
torn ft nrn mm tom 1921 3 Rnft tonTFn nr to to.nmnt. 
to tot Iftftti ^nft tor mi ton m - “to tojfttot to 

to di^d'i dftdd to 
61 ■dr ^dl ftton m ftrnin "to 
ftnrite to n mton to to 

1921 ft" ndHi'K mm w to 
'3fttT «Hiv<H fto^ Ift^qfqtiid'H ft 
"RFH tofR "ft 'SITtniM'ti «ftl 

Tnrnn torn ft o,n> 
nftoftmfttwmrftti toft 
, nmrn fto. tontonRn mT 
\ njdto ft town 1924 ft ft 

A fnnnfn^TRn TmTnfnm 

J itomidi ft fttor ft nm 
?« ft tom tonfftton, 

toft to m. to 
r^j J jt- m ] | tof 1940 nm fti 
MhQ> mi 6 nitofttoft 



yuPn Vd. r ii' t i< 
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100 ft srfto tonnn toil fttfftm fttorar rjfrth mi 
m wi nnft ton mrm mi mfftfttn (colloidal) to ^totn 
rrw ft nftKH ft nm-nro toft to toitfto nnwiftt ft 
im ft fttfti fftmm ft to*, toft ftito mtot ft to ftt to 
ft ton nrnr fft Rnft to ftto to nnfttn tot ft smrnnn 
ton to fti nHnFR ft m wm\ mr nm nrnr nmn ton toft 
to n>r tom nnft fndft nri nrarnn nrn tftm fftnft wn 
5 d ftt n|i w o 4 n <: i 5 iR e h s^fp^nn ft nnnftt ft mfftn> ??ft 
■gn 1 ft fttn to ttom ft nto ft Ito 1925 ft toft n^nFR 
ftt to di<si fftni nfft ft nznFR ft tom fftnftomrn 
ft ftfttonq ft to nft nm fnmn tom Rnft nn 

tof ft nnnFR to Bnft tot ft to ftnnft ftt wnrftt nr ton 
fftm — ton, Into ^ tor ft nito mto tot ftt to ftt torn! 
n^im, toft ftt to nrnft ft wn ton 1 toft Ito; to to ftftd 
to fftfti tfnto m nnw nfton w\ ffttotonm ft %fto 
tonnto ft Ito ^ fftnr «nnr mi wr ft ftnmft ton ftt 
toto “to 3nft mto wnft ft tor ft mn ton ft tot nnn 
nr^RR nft to fftnft ft ft n^ti totft ?pt ft Rftftri ^nton 
ft ntoft nn fftto fftmi ftfenr nnft ft ijpn ftt totft np 
nto to rph Itoi mi 

1930 ft n^ ft mm ft yi$ftH> ftmnftt nm totnt ft ttonr 
ft Rn •< 3 ^PFnm ftt 3 rntnrnRift nto toi fiton Iton^r ft tom - 
nto mm wr ft totomr nm ftttofnm a^nmn to (Board 
of Scientific and Industrial Research) RmfftT fftmi fftnWR 1939 

ft ndHHK ftt toifto nm totPim m^Frnn nr mm nm'K nn 
ndi£< 4 >K fftm nmi in mr 26 fftmmr 1942 ftt nmfnn 
tolfftnr nm sfttofnm a^nmn ftto (Council of Scientific and 
Industrial Research) ft RR "dnft 15 mftt ft RR n>T RjmTO 

imn 
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333T3T ft fttflpH37 cT«rT 
3FJ*RIT3 qftm ft 1% 33» w 
Tim cfan; fft3TI )J3ft cTPT 3T3) ft) 
^*3^.1 <) *3* FR Ifttft 3ft *Oc<i^ ^ 
■fir I 373 trtr •h-mfr ■gm-'^iF 
3F3tft ft WI ft 

fftdft, 33ft T3^> 3f M^Vmildl ftt 
WHT 37) argqfcT ftft ftft 3337 T|3lft ft 
Tfijft Tift 3il 4 Mld ftlR 37T ftft 3F dddft ^Rkn 37T 

qRu i W t 1ft 333FR ft ftFRT ft Wf % ft 12 

aftmiid i ft m%r fti Fift # ft*ra TT$q 37313)337 M«il*iflrai 

sfo ft*%) ftm TI^T fttfftF qftftMdT ft) TTTfqeT ftl 333FR ft 
ft % IT 3f*Jf3 ft)ft3I?S (monazite)ft 3tjjfta ft)F3 ft 
%TT %*-3Wf fc|fc3 g ft) WT3T 37)l ft % 1%) % 

^nr mftftff T3TfftT 3R3ft ft ft) wer ftr <c mFR 37f ^ 
% tt snft)3 fti ft qwj <J7ft sn^ffT ft "Sif33 ft, ^iRi^ 
af l ^llp T^ ST^PTR ftT3F ft Pdftd=h ft 3Tk 
fq^q[qiy|Qi«l 37^FT 3713)3 ft 31^337 ft I 
3 ft 3lft37 qi-HR ft) fftftl 1936 ft & ^Eot 

3^H#T 37lft ft fm 3ft 3TT^ 3W I 

^ mm T3?qRR ft y^HiPHd Imn 3311 \^j 

1941 ft 3ft dl4<d^ (Knighthood) fftlT \ /JKf 

331 3lk 1943 3 ftftrf ftftTTFft 37T 

^=fj Tjzni 3ft fftiMRtelldft ft 3ft 3133 |ffi 

«MMH ft < McMI 4 R IT ITFT-'HHl^f || 

33 3F3 vm 3ft 3ii srcftf 
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IRTR $ 3?R ^cuPH^Pd ^ tM m?IT ^1 33m TTW 
«n % ^TFT 37) ■^3 3337) 3of) 33^ %r TIT3T sfk 3337) 3 

yitf <r)+< 333! 

1 3T33T) 1955 37) ^ ^ ^ q33FR 371 %F3 f33l 60 3^ 

^ o 3T3 3f)m ^ 3^ 31% 3qdP*RT 37fl f%R 

^ ^ 3%f 3lfq3 WT 1%)l ^ 1%R ^ 333)3 ^ % 37) 

33f% TT3T3I3T) 37) ^TT^ ^ fm3RT T%) ^1 337 
^ 31^ 33^ "5333 3R?T ^f yoni T%f337 3Pp|^\ - cHt 37) 3n333373T 
37) Wm\ %f337 33T 4%337 3T^R33 Xfftm 33 3% ^RT 
3)31 3% 3ft- 3ft 337 f%IR 37T ^3 3R3 3R ^37T fl 333 
%Tf337 33T 3?|?frf337 STJFRTH hR^K 37t 38 tl3ll 4 |!illdl3i)' ft 
3T3ft®J f%!3, ft3-ftt?i)Rl3t1 (biotechnology) 33T T3133 fd^r3 
ft ft)3R 3313 3T3 31%) ftftf ft 3133^33 "33T TFT ftl 

■ 
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^ R Ft rrtf %rt 37% RTR77 R=Tj? %RT| 3 ?r% 
T rfcT R% TJcg Rt qiF *i®sii<.iq R>t R3i^ RRt F7il% R> %F %Rq>W|| 
% STFRT ndd^ %R fF^II 

ii R h ^ sVil RR%R, RFRT 3 RF?1 RRR ^®s|KM % 3R7RT 37fRRR?T 

itrr <mt WJ i twr stjrr R Irrtrti rr% %tfr r% rr?t 

«ft 37% % *MIR #71 'RTF% «tl R7RJ FRR>t RT R% RF fR?TR>cT 
H'M’S RtP RTI 3TRT % ^osjRiq % RF1R Afe^ici FiK'tq "4 FlPsKrll 
tePTI RTfRT pqfqx'Hq> RR% Rt RTF % f#M Rt tRr%t 377RRTFT "4 
itRT RR R# RR7J "3RRR RfWR RSlf RR 7R% '3HH R 37RR8| 
RTI 5^=hl 6cl cs^l^ ^ 1RRRFTT iRT *||<0 R>t 37% 37R% RTJ^ it 
HFF Ri Rim, ■JITR R%! •tj.sqKiq R% %T R% RITFt RR f#fR RR7 3PT 
RRRR it 37^1 Will R# FTRT % FT# # RTF R% ^ R%T 
*i«RRiq RR ‘FFRTTT R|S RRT Ft RTXRTTI fR TTO 10 Tf§ 1919 
R% RR fRRTF FR% 12 Rtf #I|P|R ^ FPRR 13TTI 

RUg I^IKIR RTR RRR RRR % RRT 1W% %l F1#TF VlRlPlR R% 
3dR>l Rtpf RTR RTR Rtndl RTI 

RFTRTT RT%t # R#tft STFFldH it itf# FrRR ^®FRIR % 

RTRFf RR RfF^TR iRTRT 37% TUFt RR Rife RFR% W\\ FR% FR*# 
377# RRRIRR7 R^R RTRRT FF 37% 7?R RRF it yaqKiq R% 'FR.tfh 
tft.RR. R% feft ^ RTRR 7FRT RFTI RR tRR^ W RTf tFRt 
"F^T.FR.'FR. RFH R)t Rf Ft ^®qKiq ^ Tfa ^ 3TTRR mRrhI FRRR 
R^fF 'SlF Ft 3qfR RFRF 3RJ#F RiT^R RTTk TRRT FTRR ^ 
oRT^TRlT RR RRI 

3RRfaR^ 3TTR RR7 fRRbc^q> ^ RR? F5R fRFFT ^ t^TR STRftRR 
RT^ Rft RRTF Ft I RRT FHt R7RI ^ STJFF 3lfc ^ 

RFF it F^TRR RRftRR ^ %R 1RTRT fF' ^ RRRt fayitiRR Rpft 
^ RfR RTFT -(R^l RFRT 371% RR RTF! RR°^ RRI RR^ % 

RiRt 37R%t m<h 1 RR FF RFt %H RTRI 26 STR^SR 1923 R% F^KIR 
RRSR RF%I <T77 RRR RRRft "%R % RTR 100 37R7tR% FTFT7 %l <s-i<+> 
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ifwj 



•qra 4t feft 4i ^fM; wM q q4MT 4k 

q 4 Mf 4N>4 foMl 'Sp* 3 sfl4tR fag ^FT 4M M 
4 4k if M<si4 4 fM 44 M 4i wM wi 4 44 qrM 
4 %TI ^KM 3RT M4-44 qMf 4 31PTM S^qcfM 4 <41441 
4 TM-^ 4 Mr 4 WP qM 4| 



SRiq; 4 M4 Afechd *sjjd 4 iTPM+d ^feiM (Harvard 
Medical School of Tropical Medicine) 3 feMni M "4 'Ht>n 4 
3?k MM TIPTW fMqi M «lwn (biochemistry) mWircii 

■4’ 4N4 qM Mi Mt qqM w 4k "p 4 4rMkq M qiqr 
tttM qft qfM qigkr qq tMn q?' 

SlMM 4MMM MM 3TM Mt 3TFRHdf 4 M^ld tMl 
-snm 4 4k Mirnqq 4 tp 4 w4 q4 m<swi ~m\ ti 

3iNeh ~ d WRI pMT inr MWlfM cT«IT pq? «hqM«i 

4MPM M Mr 4 41 wcfr ti 



■pr q44 IRT ^Kiq 4 wfe TRIflT 41 pM 4l ^TFIctT 
4 14 'dl^+lM 4 hTMIMT q4 RMM 4 1M wr4 
on# qM qq Mr %\ w qi4 4 qRH 1922 4 %q 4k kqMM 
q4 Pqf4cm sfk Mk-tMT fqqR W M ^•WSR fMT *TTI 
^w<k m q4 Mr 4 wpiR p^kikTkT 3if4k43 0£3t4.) Mqi' 
'jhiiu i qpH> yPsbqi q4 qM qqiq qqqr t tM4 4RM44 qq 
fkqqgqr 41 MM ii w qnrq sM 4 tMM M prqr 4 
stkr qR ■# 4iM41 4 MM? iMM. 44 1 q? M*r MM 

1927 q4 W|4 fSc/encej qiqqr fkiTPT hU<*\ 4 Mil f^T TFkTTTPf 

4 fM ii«ikra ^4 4kcqM. M fMt fk#i w4 4?nfM ■sft^ 

4 ^osjkici epj krqqp ^trt -331 4k Mt "334 qrp 4) ^g,ci 




?pznm 
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sm 4 4M Ml m fkel^FT qM 4 ^ 4t 4=h4<rK 
ifi | 3u4¥H 4 "34 4MM 3KR Ml 

jfa WK ^“ikM 4 TMt wMTrn (pernicious anaemia) TC 

wt fMr, fM4 Mt Mr tjMM M ti ^M4 7J3T7 4 ^kt 

4 fcidiPHH 4-12 pHchidi 4 MtfMr 4 Rddi4> y’HN^iid) 

f4^ ^3 tti Mr 4 ttt 4 '^fMi 4 1Mjf44f M MM M M 
44t m M M sM tttM 4 fMrf44f 4 rnTFT srt Mr 
M4 m.\ I 

Tp^KTcf 4) wit f4 fkMMnMi ™ J y nh > 

4t tjwtt 4 ^4 ^MM 4 
MnM 4t 4w ^fk^R fkM 
Mti»wtt4i MM 1940 4 ^M4 

pc^cjpcHoAjM 4^Mt 44^^MT 

(Lederle Laboratories) WT^j' wMt & ) t* ~V- nh, 

4 ai^RIH ^ fMlI Mf Mt i^jx, 

4 4 MfM - 3p^r nXX^ 

qrr Mw ^t44 ttw ^i 4m4 I 



so ttM 4 IMrfM 4-12 4 zmm 

#ri 3T^r 4 3 t41Mt 4t Misim ^ . . „ 

^ Vitamin 12 

4 WTTT MM I3TT tl I — 1 

^kn M s^rpRiH M pMf 4t wm 4MM 
MM 4 cicwi 4 ^4 4i 4 w wj? qu Mi 
4^ tMni pr kfew M ifMcr 4 4 4MM4 M irM 
4MM 4 3*-mk MM 4 1M 4fci qM 4k pi 4MM M 
4f4qq 4 4 i4f4??i4T 4t ikn^M 4 oicA 4 Rm. qqi^ MM 
4 -Rqq qM 4 fM MMM Mi pr trj4 4MM 
4 — 4 rtfrMM4 4 4M rtfftwM 4k fkfMWf M 
4 ri 4 f4f4wqi 4i 

MMt 4k 4 4 pr 44 nwi qqr 4t M^r 4 4 fM4 tt4 
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IHR ^ H ITTH it mil 1928 3 4^W J I f 

nVi^ lf it lit Heft 'tPHpHdlH HI^ nt ^ Ht sftl I# ^ 
^Pd* (antibiotics)^ TH? H WI fill TJ«4RW f 
W aftlfl Ht ^W|NHI3Tf nt M^HI 3^R 7|^ yRl^Pmf IT 
SRjmil ^ HT f^TTI lilt IIFT IH HTlfllR^t nt 
<|ftqT it 3 ^TTT fffSJt ^ Hjft 3 ^ HI>5 nt ‘Hit fnr4' 

i HI HRTI HT ^f ft mfl ^-377 Ht UFt f 7H T#l 

H H% Ht f^Wdl it fH H HjTT-lt 4) HI Rdf ^ Iim 
HfePjatf ^ HtlTT TIN HT HTI it, IT^ 

M l fti i qf ^ TTTI t^Trft ^ ^fTlT <{lWHI HHR nTlt it I TH 
INHT4 Ht mR u iPtI ftlRTT^RTfl (tetracycline^ f|l H afa^Pqqj 
^fW 3 lift iflH ^Hlcri ift Heft <dl^lt' 3 3 tl 

^osmjq eFTTcTR H^ H^TPHI HT HTT «l<3l 7% ft sftT 

41h i R41 ht 7§)*t i ffi a=m^r in f iHPt HiPri4t aftr 

IT Ptiqi ! <i'1 t: h I 

{JTTT IwflTT Trat HT | ‘ 

PddKMiRH (teorpterin)w i 1 

^TR 3 WM tR5 1^1 ‘ ^ \ % | 

9 HTH 1948 tT H ^ ^ Vggfj f | 

T^KId HI IT Ilf Hi I 

Tit m£ llPllf lit fHTT 9 

Tg|l TpHTR ^ nit I 

fir lit Inn hi it 7§teri ? v § 

• IT ^KM nt TJI IFTT ;■ 1 

HT; w m m Itn IIT ■: . I 

hi tr lint 3n^ m 53 g 

UTT itl 1923 IRI 'Stl^ 

HI nit 3iH*t HI ! >_>—— ■ | j| 

iy&i 



%73?Wg^7W 
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^«f[TR ^ hi ^iPin anfiRiTf cfjt nit lit #n attr 1 
nit it nit ^2 fHi " 3 ^ nit it imitf nt 
irajinR lit fn?; sftr lit Tnnit 4 r imt nt mroi ^rttr 
nt iFT-irn^t 1995 1 ht| if t m£ fmani nFf ^ %f; 

IRI ^ TRfH IFTftn WH IRTf TTI ^ TRUflTf HTp nt 

ttrmfti nt if 1 Httnt iFiftnn ^ fH iiht ift ^ nn^ 
f Tiirt P*K j fl iRTTti inftn t#i ®k mfi iHt^ iPmm 
itw HTtm $ hht Inn it^ h tr lint iRrftn iRtit 

sftr fm it HRI it TRSR it IRTI H sfR iflfe f nf 

Tfi lit it 1 ^ Hit nft fmit ftiffif nr w 

T§tn^ T# attr nf TFRTT HIHI HT mUI fSIl 

i 




3JTJ$y fafaf 3F mfal 77*7t <y?c^ <{>/ ^ ■3^7 

F*t' /^577 tffamir mm im mfa fafaf <fift, 
fak sffliwfa wt 3wfa wm fa mzm fa mmm 
fatf mnfafah 

- fafa fat mm ymm wnfaw fa 3^7 

7n%w arat 2o^ff wt 3 PiP4FK 7t mitf ^ w( w mfa 

f^TFf)- ^1 ctW-otr ^ ‘wf ^T ^1 mfa wm 

80 RF? 7R? ^I#l TWlgt 1 ? ^ 
cFT ^dl+H %FT 3?f7 S^fa 'j|H=hl(l 

I |f v: ^jP fat RfcinT 3 ^itan 

7TT%F 3Teft ^T «FT TRT *PTt 
T rf^R 3 f3*T «TTI ^FT 3 3 
c^inR ^ 3?R W +TOT 
3R7TT <r^n 7t »ddl 
qti ft w; 4 f^PTftRT 

""N ^ d*iq>1 fllobfl R 

\ SPt ^cb<^^f 

P.A mm, armpfr 3 




lvvl|p^Eg 

'h #F*<5S 



sr*a**al 



Wfm 3Mt 
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ftt tf£i io ttm Fit ff ‘4’ # mfa ftn: ft fa ■qmr-'Pmr ftt wit 

FFTI FTW FR FTFT 3TW^FT fattfa 3Tfc FFTt FFtFT fa Fp 
' t FTT 7t d'l'hl C1ICH-HICH Rh<lll F$lt 3iq<^chi=hdl 3^17 Tllqchflf 

fa 7*F 3 WFt mfa «Rc|H«hld 3 7T#PT STeft mfat 7TWT7t faffa 

ft 3t^f ft fqsfr FFf 7^1 ffft swRwIld fRftt ti^f mfa 7TTF 

TFFT TFT sfl7 fam <qi qqir -fa 7TFFFT FTTFT TFT I F^tt F*Ff 

fa faz faffaK fafat fa Fmt f^TH fft, ft^j ^ fart fa fa mfa 

FFlf »WtH Mp<qK fa ZT72Tf cqiHK ^ WPt 

(■RPTR) WTT T T5TI ^MTT fat ^FTT 7TTT HFf 3TTf 3TR 
WF Ft W77T ^T iq^M ^>t 3TT7 vj^^a "^l 1918 "4 TJ^fT ^7 "^t 
Rife) FIT e)FHlHI ^ 7TT®T ^TT f^TF I^TII 



'NKcTh H! u il45ilRtqi 7T^^R (Zoological Survey of India) ‘37^ 

iFt fwft fit 3 ^f)% ^ 7WT fa fa q; w^i fa fqrr w 

^cTT THJFlcrR ^ TTTf^ ^?T WT f^TTI 1928 ^ wfa sflT^FT 

fa muiift^H 7THFTeR fafai (Zoological Museum of Berlin) fa 



fafam jfafa 7^77^7 ^ TTf^T^T fcPTTI 1930 fatffa 1 

tWT^ fat ^F ^ 3 Wfa fa fWZ TRT ifR fafal -$ mt 
w;i RFT '3^% ^TT ■qp^prt ^5T Zpfafa H 

ss^i PtvTii qqi fasfa fa 3T3FR 4)q Pq^M fa 
37 WT3 ^ sfa trt qafr 

PiT)Fl=h fa ^T 7®flfqF ^>7 fFFTI 
"3^ w ftr H7 W Ft ■qfwn 
^FTTcTT tl Rr 3TRTW TRT fqq 
FTFT ^TT 3TRT7 3TT^ fa 

qfwr 3ftr qr ^ft fa 




JWS 




tf?77 fWJTC 



LOS 



r q firtf ^ii q q?r£ £r 73B £i ‘pr w: wi 

q^ 3[iqiqT TR qoq 733^ ^ *jfqqq 
fa'tk £l ’MlRlH ■JiT'll q sufy^r TTSft fq^ll TT 1%^T yH* 

^ qq^ ^h qrt r^^iuTr qfb 

qj^ft-^MTC ^rifr-lH Slcll i qM *R fa Mi II 'ft faftHI — ij^ 

^ ffrU* —■ SfllvqM sf i n ; ^pfkqr =P f?lqi 

■i kk Tfa^snl ^T fai^K ^ tH5 qR f^ll ^ fa^ci y.Wli ^ 

Refill q$ft qrk mi ^ wfi kt qErqiq 

^ frftf 3R nr* "q T^ feml-sitrvll (Identity 

nng} #£ ^ ^i k £ tT) 3 T^ft ^ra?R qn srtqiR 

TO R W ftrRTtl 



■31^ 3M41 ^ (flower petiers) sk TR^ranr (Sonbirds) 

srcr afn^m 3 r ^ rtpfi afo #q tor qk ^ snmftnr 
^M^Kl feftl SqtR qr^5 k TR 3 7R?Tr 3R1 ^ iTHRR 
fro afkl^aqR. qrqnrafo, *Wh. awiirnwi-i, q^i HHtkfaR, 



■5TW, %:, -rfa T, M**vH, ^ZR afa 5 H*U|Hp 1 TI^T k qftjqf qq 
^kT^rM VTiroi 



qmr % qf?T-qfajqJ qft 
V’dlM TRTO m 
qqr q# £ i am 
^ 3T^?RJR -q FJtS*T 
MMT ?flf ak ^r ^ 

FR ^TR 'FSJT q£ 5R5f 
^RRq ^ Rify^ift 
fTOi i94i Tf ^kn pr 
3f7k ^5«M f VJTiffq 

wty fkaqrr ^sro ^rt; 





SALLV1 A LI 



T[v m i;f d Sparrow] 



^ 5^7 3#57 gj^ f^rref 

^ TT^j ^k ^k 7 wp r refew i feik 1k#i 

^R £f 3TO io ^ngf qrt ^r; £^3^^ s?jk ^ 5^ 

^5^7 ip - wftwM f *m *m ^ 'TiriJ; knati 

TfS3k TR ^T 3lftl*( ^trt w^ - ^ ? ^T -3#5R 

ff# fcjim ^ *rf&jr kt W5) I9R7 £f Tprfti 
i^rs 4 wq -sRff £ smr rw+*i ^fMr, t w ^ t# 

^The ftjjVp/o Sporrowj 1 %k!l Wt ^fm ^ 3ffT W^RT 
^ ^r 7T^ ^ ^TRT k ’RMw WW ?£\ ifa 

qrf^q -sFfr frmfkff ^ i\ £1 TOi q qr^ 

M (Silent Valley} ajk RRTfqR ^ qrqg? wt 35WOT qft 

TqTW J fq^nq iik ^l^fcfrfi RTOT ^T Stk 33qq TFjof 

aik<fk *tti iaaj ^ twr wq qH fF^r a'lqijJ 

(Honnhay Natural History Snciety-BWHS) qq 3lfkRq qqn ^ %tj 

qfeq w qfr qq -ankfar ?r^R kt rqqm ^i 

^fqq; Ikq^rar ^ (4 rn ^ to qfr Iqqqi tq?q ^ qipg t2 krit 
■t fj i n i fi 3qqi qrq^^ FRk qrq -3iqqi ^fq* qrqqr fq^q 
q Wtfv RT qiTEITT q£f £| ^ qwrM ^ 3T35iIT ^ qRTOf 
4 yi^>!fiq> wqqi £f wf} # qti BqrFRH ^ Irk;, qrq?nF 






3 ms w ^ 

m^i-i ^iqeK ^ TTPT-TTT^ 5T^T HlP'iqf 
jf 35T ^?R f^FTT 1 f| Wl4 T^i otjifun 
| ip^r ^ qf^ff *£ %=r ^Fiq 

I ‘fiTH ^frqTl Rh^ atHsft <3R[ FF^ 

| cT^F '^f’^^r ^ 3TT 

I ^nq tsti 

i 3FFt -Ml 'H M ^ firi r +i HcJT i> 1 ^ 
to q ^1%^ gfr 3te ^Hohkl ^ 
TO f<7iff ^iT 7^ fc*ii i ft jfr^ir |^r, 
P-t^-ci'i. sftr fa»<n.-i%z r 4 ^ i^jjiwff ^ mSn 
'SRw ^ ’TO •* I4> *fiTH ftt^Il I tlljVlM 5^ft 

?IT4^ ‘■ff?-^ 1 ^TRcThT ^ Tjufltl d>;lH y:|qit)n1 F Rfii^ ‘mj 

«n*hrt i tt sircifer *fti pfrf^ wm ^ i 

d^l^i *>FH ■df i J3l ^1 

]?J9 -q #Et s?FHir*qp ^ ^ FifHF airft qdl <ft 
^ ■ | l t lM dH* WK 50 ■HKl'f n^ ^ NR^K ^ T'l'ul TT*ft 

Trerd ^l i3H vsu f#ft -a# q%qT ^ i wtt y 1 

Fpn^ FFf% T7 TT^ qqffe WTR i ^ TH •kjl+rF 
%qi ^ -5PT TOFT dw NHHMi ^FTR H\ w£q 

% Trim an# is zwM w\ ^rm toft qftj 

nfferq sr^f ^hRlti'i^ ttRj dl m> ^4h dt tt^ffit ^ 
m qmi 

m TJifdq s# i i\g dt ^ i: w ¥r qgwd i ^ 3 ^ 
^ ^ Ti^t w^ri fiife’iii -sn^ ^ sjqq i.ii'iiRjw 

qr m ^rd! dt ^raf ^ ^ wiRtih -sidt i q^ff 

i i^f s^u tt^t ^ ifd f^qri mzfen i !nm ^ 

^trcll 4? S^lfs'HI q^tS 'i pi "i ^ [aid llll Er I 4^1 ^ 4^5 

TTi^n Ti^h Pqfe^r ^ si^ci wf^FT i> "^ft i i^iam 



C^l Wiv B[RQS 




sftt fix fel^ 3 Hl^fwi dt 5TR -q^Fn Tn5^ ^ 

% <m\ ■?%t ^ ^ t mi 

wiRriq ?iFf 3 fr q tft to t\ mi ^tr ^=rt ^ 

Ffiiff ^TW H^Ki-URiiif ^ T^T «R "T^F ^1 "3d 4^1 

TTTt Iqd - flrfer ^fT 5 ! ^ 

< L^7>, ^ ^feFT m Mfr=a ^fT (]9&y), mp 

f^sjqrri { 1 97 ^ J 4^-s ^k^tr-a cn ? '+• m^s ^T "q!^ 

■+'il^SfH m^r ( ] 9T6 ) I ^ iWPi dt #T WR '^qTRdT H 

f%qr w aftr m$ i ti^tfm ^t wsh ^ fm. *dMta 
1%qr wi 19S7 i -^tfr m ■fe ^ 1^1 ]wo 

■+.Vj^ti.( qf HiP^q sdt "qdl fq^H ij3T yi+ t Rr^ ?f^ra ^ ^ 
+*]imi ?#i 







113 




RRmihRi-**^ RtfRRRT RTGutR R7T WR 4 f^H< 1898 r 4 ' clRldH I ^ 
4 fcFHd^FFTt 1%4 ^ q|d<H W "4 TjjRTT RTI 3RR) ftRTT 1R£R 4 
3k dfad R «Vjid RTRT34 4 RTCRcT 4l r 4 RTfPRRT f?T^T 
FR4 WT 444%^ 4 | 

^r 4 3 rr 4 4s rft te fro? # 

^51^1 3T^2R 4 ^f| ^ sjr4 

3, “*[4 lifter 4 f^TR iwr 
44R13Fl4t%^R4f 44RT%f4R7 
"if 4 H-(.nJ fq^lll R4 "FTE 3k <)qcj5 
aOq> 4 rh^4 "4 33 ? rfrtt uRtr 4tl 
FRf RB 3 RtRFT FRR RR 4 RFITf RF7 
RFT ri4 4, R 74 4t r 4 4 sk 34 rrt 
^tr4 r 4 ^ 4t rrt4 4i rt4 r 4^ 4t 

fRER ft - ^hld'+n , 3TRRT <U(<m 
IeRH - 4t 3PRT ^ RST4 RTT 
3FFTFT IqelSJR ®TF I 4 f4R> 

fedM 4 RFf rf4 4i 4 
■TTCR ERk fkn4 4 44 
f 4 4t Trqtrr rr4 ^ %r 
4% rtf4 4t 



WT 4 ER7 RR ^5WT -4 STTRffaftFT ^ felRT RT ERT fER^T 
f^R§4 Ft fdR RfFT J MI I W *t»l4 4" '•h WJ M 4 Fdcq HN’t RiT <3j,<\ 
RETRT RFT 3WT 4t RtF fFRTI RTF 4 3^ RF RPRR 3TRMT 
||3TT fFT RF 3RRRR1 RFft ft fFTF ft RETT ET sk RF PWteHT 
^ I ^IhIcK ^4 RTF 4 RTET ETET ETI REEE FE ETTRF RF RFEIT W? 
Ekr ETI 

fWH 4 1914-1916 Ft #R E^t ftEE STETtFTE FERE 4 RF1 f R4l 

RTF 4 3^4 EFIE IshRfEEE EE4 r 4’ Fifed! fcfRT, RIFT 1918 4 
RRT R4R MR ^ FR 4 3^4 ftfFRT fERTE EE RRRFtR ^RTR 
(Aberdeen Prize for Physical Science) RtcTTI 

3Tr 4 Ft RicTf RRT ^)WT 4 RFRT tMFFRR r44f ^ TRTRR fRRPT 
fRRPT 4 FFFTRR" %FfR> RR RRR fRRTI FtRFT RfRR r 4 ^33t 4 
4 srftRRTflRT RRt 3TTRtf4R RR4 14 r4 W3 rIRIRI, TRTRR fRRH 
3?4 J |pj|d ^ %4t 4t RH R^ RR? RR4 Ri IcTF ^RRR ft4 4l RF 
RtfBRT W$ ^TfRRT cMr ff % 3TTRRRT ^ RFTfRRRTRf ^ 

4t fr4 rtr <44 ft4i 

1920 4 RT^RRIR tFRT 44-4tfFF4 ^RETTcTT (Solar Physics 
Observatory) 4 R5TR RR4 ^ fcTR ^<"11 ^ RTR r4 Rh^iR^i r4 

r^ 3k 4 rt4 r4 4rr 4t 4i rt^ f4i4t rtrrt rtf r 4 RFfi rrt 
cRF 4 RF 37^51 Ft ^STT 3k RR4 RffcTRT IrWT r 4 f4fRRR ft 
R^cl 3TfRR? FITR I3RI 

<^WJH RTT fFR q^TfRR) RTtR 4 RTI 1920 4 3^ff4 ^RiqRfdl R5T4 r 
ST iRT FTTFRT, R<riR"RT 4 RR.RRRt. RTt4 ^ teTR Fifed I %RT, RFT 
4t.4t. TTRR RST4 4i 4lRi=h fq^lli RF RRfRT 5TH FlfRFT RR4 ^ 
RTF ^RR 4 IFR "4 TTTR FTfRRRf 4^4 RRR RR7 TT ^ %RTI 
4 3TRRT '^FF FF r4 3FFT4 Rt 4 3k <5^^ Midi 4 RFT4 
RTF 3TR4 RkTRTFf 4 ^3 Rt4i 3^4 RRim ^ STTfTiRRr-lRfRJTR 
RR TIM RFTRf 4 RR^T-4 4 RRTR RT RTT4 Rhdll d-flA kftR 
3TJJ34 sk WfeFf R4 ^rRRftR RlMM^IRMT (anisotropy) RT 4t 
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ifon font 



3FPRRR ^dll TOR TOf«hl 44 4idel 44* ?TR7 4 41 fad TO?! «ftl 

'^fScR, TOf 4T R?fR 4! ^Rl4 4 4 4lRT 4 TRfft 4l 

3RF^T 1928 "4* R44 4 TOile-S 44^4^ 4 =M+tU 

tcRqfqRietd 4 wien RlfaR>) TO '»misMH t^l 4 tot 

*n<SHMl TO «IH<j 44 ) TORRRRR TO^R^F ^TTOF 4 m 4 4 <frfcld 

44r4^ r 4 4fetRidi rr fro^i 4 rttr TOrfRR fR 
sfk to44 r4 rt4 4 wt4 to 'hwi=i r§ti to 4fat 

3?4^r 4, 4 fcHydl^cfch fRTR TOT f^JTt 

TO TOR 4 RTR WRTR RfR TOTTOjyf •Hlfad f3H| RRR 4 

3nw to ^ttor 4 14tor tor wif to totor 4 Mtort 4 
3JR1R to uirHrrt torrr to 4r tofto! 4grf4ro 4h 

a ^44 TOR TOTTR 4t 

Tg #^4^^^ ^fw 

TORT r 4, f4q4 %i 
I l)J 1930 4 TOR 4! 41 <si el 

HH U<^K 4 'HHlfad 

it k in 

1 ® ¥ m- **"****" ’a 

ImimJL JiS ti 

" ?/ ® r3i r ; r — _x re 

, , . T^m ^ r 37m^r^t 

?^w, wk m jiwi r .. 

T^TTI <i^H 

TORT “qiei=hcii 4fc aiHi*»(d<t>l (thermionics)4 4sr ^4l dl4IRp1R>) 
^4«tiTPi=bl r4 rf rrrt t froT4 "q^reff 4t r4 rh4 to tot4 4 

fd^el4 RTF! T^^ThT R7T 3RRRR fq^TT RTRT tl 



Y't'utij i 



fl»i n?j 

wlwV 

IlfeH'S 

ct 3^r wr 



111 
faf 

li 



■f^TRT 1928 4 4 RTTO fq^qfqyietq 4 4fdR> fa^M fRRR 

4 4ro 4 tot to wt to 14rjti to Tfe: 44 rt 14if4 
W^. Rq 44 t TO fTOFT ^ 4l 35T 4 t°TRFR> Rl^cf 
^4 4 sr to^ 3 mt sf 4 <s -?14 ■’jt 4 l?r ^ Rnq 
trorn 4 tr 4 sfir 'tot fero ^ cf4^4 4 toW qq4 4 i to4 to 



&TT&. 
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^4 -q^r f444t 4 r 4 trtrt 4 ‘^Tf 4 qror qrorn 
^44 fwr- ^Hd4d cTTO TO-^Hd4d Wfe4 ^ 

■ipiiqqf TOT T?R 3TWRR iTOTOI RNTO4 ^4 teR FTO 

Pd^cifd^ l dg r 4 TO" ^t.TOTTt. ^4 TOlfq 3RH ^4 1 

1933 4 fTOT TOcrlTOdl c44 4t TO 4?T 4 fd^TR ^T 31^ 
^ «tll cRT "3^4 qRdfa fdTO fRTORT TO (Indian Association 
for the Cultivation of Science) 

4 foifRTO ^4 Rt^RIR TOFR y> ceS^So^Xry 

4 ^T ^T TR TOFRTI 3 RTO ^ — (^ 

fciRh'RT 34c «4 TOT ! Q^_L 

■qr ^ qro ^4 ~3 b 

trrtj4 tout tot 14t 1940 4 '■ro” H ^t>i— cfj^r 

^4 TOR 4Uh$< 4 ^T^^fTT V)— — CC, 

TOT I TO TOR TOR 4 TO TOT 3 g>— QL? 35 - — Ck 

42 u4 s4l 

v v <*>id tild (ihwi^z) ^4 vjzfzQi 

1941 4 ^IIHM ^ 7HW fgfe- tm&f m 

Rs-sd ^ diK u i dietdidi 4 cildd a4? (1¥% imsffgru 

Rid STTO-cTOT 4 TOT I TO R$$m) Wf q7cW ^4 
RR r 4 TORTTOT ®ft iRT Ito^TT gR *ft£ WZZftffa sjypjf 4 ftcJ^T 

sfk 4ta 4 tos4 r4 rr rtt ^ #/ 

tTOT RRI TOfR4 RR ^WT 

r 4 TO1RRK tRTOfRTOTO 4 RTOTW ^ TO TO RtdT tTOTT c4 
TOfd ^4 w4 TRlTOT 1R5RTI TORRR 4 Rfd TOR TOTTRpRT 
tor! 4 r4 44 4 to 4 RTRtfror 44 tto4 to tor toti tor 
4fro4 4 4 ^t4tot tos! 4 rtrr 44 4 tort to44 tort *rr 

RR34 ffk fRRRRSTf 4 rMr (resistivity) TO RRT TJR frorfed 
TO(4 TO 44 to 14RTI 1946 4 fJTOR 4! (Knighthood) 4 

TOTTfro 14 rt rrti 4r 4! tort4 4 rt^ tor to4 ^ttor r4 

TTglR 4fdRT TO4TOTTRT (National Physical Laboratory) 4 (d^l'h 

to to tottr4 4 14r Rf fe4! srofro f4ro rrti 
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7?^ 



]^40 W* ^ 3fe 1950 Sff ^7 ^ ^Wcft ^ ^ 

^"PT R Wfrt m ( 1 EH atffillfjj* 5T5?r^TH qfrR^ 

f^V-51 Rq EJurs-H 3T^FT 3TOK M<R|“J 1T3IT 3 PjVt 3^ 3RT 

WSSIT3# RT RTR fjjdl^ll 3554 R R^R ‘'JRR 3fo E957 
"R ^fl R3RFR UlHI ^ StF^uT TRT| 

^ffeRTcf ^RR f ^fnTO R^ fRRRT R W1R R| TOR # TOR yfa 
^■tmii R^ Hf-tqlq ’JP# ^ 3RR7T R^l fR?RlR *TTI TO^TT, 

trfer riUft sfhr ^k^ Rirfa r *rri rr nfam 
r R«i'*13 ^ ^ r^i ri f^r ifor TpjTwrra R? iron ^ ^ snf 
M ^shI ^ fRFcft t: ^®fR Wm ^ afe 3 ^: fa^ 

RR RTT RJ eui f%RFT RTf R¥fr o|H*lO ^ ^ RTOj # 

1R?R iff IViiifwref *rfRR r rw[ ttcf rw ^ 3fa TR%^ 

'■i'?"^ SrrtRT <H 1-5,1 Cl -if R «&4 RFT "ferRII 

ti^r iffta* URVi^ud[ ^ IrrWt *£ to ^ ^n: r ut 

^ RTR R Rif R?f RHRR RR fRlfa feRTl ifTOR 3 RRT 

R£^#<tR£a^lt]£Tafa 3^|ft WTTgRJR ^ ll RTR r 
^ RRf RRR # f ?’ RRTR R TOgGR % RiFT, “RT p ^ R 
RRP1 #J1F^R RR *flSR fRRS TfJ f T R7TTTR R ^j p Sfift 
Rf TfilR RWiirr ts RR^T if | ^R RSf RR RRZR^ R|ff p R^RT Rffl 

’nrRt afk ■QTMr^xr' rf wMft r^rt fTOR Rff ijiyff -^rrt 
^RR iaff 3^r RPRR rIr R5^ il'ld* 'll 1J ]96[ R^f fOR RR 
t?TRl ^3R| R Tft^ RFR, Rf RrIt, RR Rfeff ^ RRTR 1RR 
RTt ?lhRR^ ^fl TJT^i 





fct iRTR R ^ (Shirodkar Stitch)^ 

^ A RYl^TT f I T^Rf R?t ffRRR R 

^KIMI ^ FRRTC ^!RR RhRH R|3 RET iR ' ju i f| 




fR^ RP^T -fTOSRTr !S99 R 1 rW ^ f?ITtRI RIR ^ rN 

Tf £3TTI 3RRR RTftR[ft¥ *TRT fmilRR ^R RfR ^ RIR RT IT R1TI 
RRfnTO l^r ^(n"i ^ Ffi ^ RTR RT3 "4flR^ r^r| r 

titr r^r^ftn ^\ Rii? ijjf Rfti ]?23 ^ ^ 

3||RTR RTfefl 3#^ R?tl TT^fR 

RR ■R^R ftSF ^ feRRfm 
1927 RFTfRRT^TR 

R 4, + llt. ^j"| few! ^iftlC! RjTI 
IRRj RT^ fRRT ^ i?T^ ^ 
^'^ u r rrj hTn41 RR ^ 

R^T cRR ^3TTl RfT 3-FlH 
Sfl^fsMn Rft RRTRRR JIRlfeRf 
■ffl^l 3T^Ri yRl* fRfRRRRR 
"R t+ifi I I K L R ^ J.P-Jnn '3i 
3fffqi "R^g (V^u^) T^fl 

^ R^l RTR ^ 

#2 .yf[7RK^ 
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to 



# ii.iL # amsnsf 4 to wrft "Nft # wiw 

■^f tftm 

worn t ata ^brri: to # tofTm arwtolf 
■q in tt^t t, tottr trtof # 4 jooo #] fi to i joo 

3 ?IT 650 HM+Vu sFHT tl IS45 R I, nfTO 3 'tf-HHI 

f^ton 'to?! ^ is -to ito ton to -stora tow# tftt 

fl ^JR^iR # M^HlMfl TJl^S ^SrT'T^ «Mq> R 19# 

wrto # 5 rt toto? ^flXRi ^ftot mutton 3 to 
*Tf tl 

E940 tf m tfe^T ^tor # TRjfa to to#n tofFl tf tVlflS'+J. 
^ JTPR ¥|HJRRn # to to topf ilTTHCr faqil [941 ^ 'll 0^4 

wto toto 3Rtoto # ^ RT '45 TR I 3to Wl-to^T TT#t 
M-4 jfRt T# p f^T^f ^ WWH # fl4 ^4l # ■H'Tl'flf 

to T^f ^1 3 *HMI to fWT 3tR^ tolto R 3 

0*1 Ml L4 1R 16 toH +4 *TI toto gm Rh 4, ■% 1*1 
SfrTtTR ^ toRl ^ f ■K'yafc 3?R #RT to *tl ■?!'< FT 

T^ -^RRT^RT torf% UTRT ^ ^ *TW-toT£ ^li^JH 

to to 1to L ^riRT to ?rmi ^ to Tto #nt 3 ^ fWn to# 

^ttt Ito to. atotor to ftto toi# to# r# ^iwif to 
to #to "to to ito to ^tt ^F^rtoi ^ -snf^TR 
ton 3 Tjsrc ^Rtr ^ toff ^tt sr^t TtotoRR^r 

^R! 3 [Vm-5=M ^ (Tubopta^tvS ^ 

to t? 

I95Q ^ ^RRtoT itf ^?Rf to# ^ W; ^T to RTRl 

tora ^ to *m to Trapi ^ 

tor # to ^RRR "snto l^i to ^r# w 

^'{'llfls ^ T1WT "# iVl'i ^ ^r^l STF^TRR^ l ^ ^R^TI 

^1 T|?R -34WR1 qto # to ^RT- ltoS+11. WT to^T 

^1 Tto ^RT ^ ^ 3#? ■ato #t tofa ^ ftof ^ 




HrqT^r wito W J7?^ ipjrn^ to 

to iti gr# #r?f #f 

■■ wp-r- to $ikrr tor 

tot fi ^nr-^rr ^ct: it to 

tos^TT f&z g7R 3fm #t ^Sto ^ ?TTr-TRjfW 

(z^rrift*?) Wtt^ t? 7 iptor to toto ^ to # tor 
^ to? tor ^ T3? im it jfi^^iic# Wf "qr -qf^T to I 

1955 ^f RtkIs^ R u U'ilttsj ji 1 (cervical certlage) 

*11*1^ ?itotoi ^ to^r ton, ton "?rt-tri # 

TRtto qfr fi TFto^r # ■mn # 



y 


f-'- 


. ■■■' I ' !*\ 


f\ 




CT vlf 

tt/f 

Vi/ 




1 £££*} 
1 anfiB A 






3TT3T k) ^ _ *. _ "*^^l 

StrpRfl^kft 1951 | J | | V 

kkfkrki3i3Ri7$3 11 k k If 

^Hh-IK k sjfc fq>T 1956 I I y n 

kkriTT (^r)) k w II I K 11 

37nkH33f%3rt3RTi f | 0 1 i) 

^ afcm fam 

<T3Rfar ^ 

kt 131 yf^«5 3rfM4) 33 7TRR SlTH^H 13TT 3TI iTRte^T 7|3 
ifelR k fk 3F RR Tlk Ik RRfel 33 73333 3? 3T)33 
■0T 9337 k 'OkMidl 33 <I-h«ji u i ^elM 3sff f’l 3Rr)k 73 g 33 ; {337 
8 TT % fk3 iftf^lfflk k ITT R<r3)k3l k wM kk kt TTW7133T 
T? 3 i)t i 



k sfrm ftmn 

?7^H7 i^nU*< # f&lTI 



W 31 kfkR3 33 fknr mu 37 ) nfRi "?pr epjTfe, 

^ ^33PT A kk 3TR) IT ^kf IT RH '33k kl fe kUcfrT k 

3 k k 733 knu f: “ink R^ik k yfk tfrr 33 m 

H k), k ■ 33 k 3>^ flOkT 3l) k 13R3 TT?) 3 t)t 

3 TK?f 3 # 1 R TT 3 RT; 3 ^k k kkScT ^3 cTTt^Tf k) % 3 T 33 k 33 
fk 3 TT kk 13 k 3 ^* 31 ” 



1951 k kk kkfTfk 3331 3I3k3likkft (French Society of 
Gynaecology) k 73R R3kt TFUkf 3> 'iW^ k fRTteliT k 
3pk 3?fqkT3 3^ 331 fR<rH Rtsh^I 17Tk 3^k kf Wt 333 k 3k 
#T 33J3TT 3k 33k k 3lfaT3-7Jt3T 3k 3T3 TUT «TT| 3R3 # 
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RkW<M 3k RT3 133 tkl ^RHVllcrl kk k 33TR kl 3k 333 k 
3^ fTT 3>IH k Rm, 3TJ^33 kl 3kk 3R3) 3373)31 k 33RT3 
31T 3TT3 k 3373) 333) (fascia lata) kfc TR k 3Tlt k kk 33 

333)3 3ir itit) Rimi? 1 k kk rtR 3kn3 33 irrt tk3n 33 

333<3R 3TRT ^331 3T k ‘fmk'3R 33WR’ k 313 k ^TRT 3TT3T 
fl 33k 3TR) 33T3 3)fe3T fkfeFT k) ^TT 33T3R k fRI 3T3 
3^3)1 

ftlTte<*>T k fkkcRT 3 ) 3333 ))' k 313 k k)333 k) ikkl I960 k 
3T3k fkk) 31^33) k 333TT 3T 3^)3 “3lff3^F3 Z 33kkfe3R 
3^ ON^Tclk” (3Tj)3 13 T3)k3 R 7 IM k 3FT3R) 3T33T 131 
3T)333 %T3TI 1963 3 T)t 1970 k W3 3fk Td% 1RT T33TR3 
1T331 ^<adl ulity |3 WrfcjjrFif) ( Progress in Gynaecology) k 
4 3Tk 5 k %1 3kk “^Rnkkos TTfk+3” (3T8J3 
3k3FT-Tfi3T) 3T TRl-TRl 3r«3T3 1RMI "SRkf^ WTRTRT 
(genital prolapse) 3T 3k)k 3T33 )33R 1967 k 3R3RT 13 11T31TT 
ITTf T33lf33 1T331 1137^37 |7 37 

(Advances in Obstetrics and Gynaecology) k %kl 3k-kk3 
3T 3R33H I T k Iei4, 33Rl3-iil31 3T 131 333R R3lk 33 "^33 
3) fk3l 

7 Rk 1971 3k 3i3f k %3531T 33 %P3 1331 333?) kf 33 

%F3 3km k kkr k 133 «m w) 3 rf k k. 13 . fk r fe3»< k 
kk ikkr Rik1-s 3>< k fl 41 hk 1 k 33731 twjsk rt k)3 3irk 
3 k rtr)i k ^klk kk kkfkTT T3iR snk kki3i ki«r k 
TRTT TuklHI (Rous sarcoma) RR31 fkTFJ 3T k)331l4 fk3T; ktTT 
kkr knrk 3 trt 3? rirt 3I3ttt iksn wi 313 k i%r k 

TkkRT 33kt?R k ik tTSR 3T3TTT fkrk kkr (Virus Research 
Centre) k 33k 1k3TI 

^|3I3T®3 k 3k?T k kkk k kk k 37331 ^ kte Irrt it, 
37^ k fkr k 3Rk fkn k 331 33 313 3337 317 k ki 1976 k 
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OfR fund 



*^67 3?k Rdl k siki7 kt.RR. f^T^RR kklflRd fork 
4>I3S*H (Dr. V.N. Shirodkar Memorial Research Foundation) Rk 
•wmi Rk f^TTR R^TR 37Rk 37k 37Rk fq^lT ^ 7TRRT Rk RTRTR 
t^RTTI RF 7T7RT RkR RfecfRflf k RR^TR ^ ^ ^ cFRk 
i? 3^7 fdTR ^ fTTR ^fq=h faNI'JJllRf Tdl^di t'l 

oJRTf RTRRfRfRKTTRT kft R^ R)cf^ #.TR7. %k^7 k ^T 
k kfaRR t^ni 37k weir ^ RiHiiW Rki k r^t) #i k 
R^kTRT R> fRRR R7 TO 777RR7 U7T RferT RllPddld RTT? Rlkfd Ri 
R<RR k 37k R^fk RT7R 3 RftRT7 fkkRR 77R (Family Planning 
Association) Rk WRT Rkl 1971 3 RRcT TOR % RpRR. 
RKl4+< Rk R^R H UHifad fRRTTI 




^Rcf RR 3$7 RTR? k (k 37^57 7/taqW 4 / Wf Wttfl, k 
fkk WFffi £ 37k |RR^ R?# RR Wfffa RfR 




k.3777 



zt.37R. kfRlk RR RRR 3 RRRTt 1900 RTf ^clkdl^ k 1371 kt 
fd^P^HIHedl fkk k RTfkk Rk k Pmi 7 R7 kRR RR> kfer RT?7 



fl RRk fRRT kfr. 3TRR7 R=R 
TRTRtR fa^lldR k 1RT8JR7 kl 
tRik Rk RRkRR' fw Rfkk 
R? RTR7 kh'RR 3^7 
krefRTIRT# k 1^1 3ik 
fk^TRrf k RRR^ irr k 
RTtfoRRTRTR, 77RTR k RfR 
<j>ri5Kii 3^7 RTR R> yfd 
tTu -afer "aV^ ^ TTTCT-1RST 



RTR k Rkf fRRRTT kt RPJcT 
Rkl 1917 k kRlk k R5JR ^ 

kfkkkt RkkR k Rt.RTrkt 

(TRIRR fRRTR) ^ tRTR 'Rfkd! 
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4? 77 fmit 



I^RTI +14 q +4 4<si^ if it<M 4 TFTfJ^T fi^PT £RT iRT%7T 
wrara 4 t? 4 4i arTT^TR ^ Wifri 4 tM TOnftro 

^tad *R if SucH-fHiq^ R>T fa^l R5 t4r 4 ^ 4t.4t. 4 
«k it. WW 37TO 4 R5TRT; fR %TOf RR *t)rr RT 
"hjrh fe<Hi 3=k nit rk ttitI it.TOit. r 4 R^if TTRTRT RR4 ^ 
^ ^isO 4 TO ^tr <i^ < ?« j i firo if rrr from rtr if r^4 
^ 4 ) ^T^r ii wn tiwr fiRFT 4 RTtRRRi ^ fTOI 
utiiqpich TT?itRR (chemical synthesis) if rr 4 RcfRI rr 4 ^ -f^n^ 
^ nsiRT pKqfasilO'H 4 TTT fqlcNH c|s<«4 grTTOt 3>fk R i ' ^H 
grro* 4 tf-hiPr fern 

1927 4 R|<cl 7K=hK 4 f^TJ^ 
if fro tni^t^r itaisrt 
+4 TO TOl+l froi ^ 

trofroiRR 4 4rot 

4 PusHKI +l4Fi<b T7TPR (q^li) 

it^R ini TrfroR if RFfcin if TTt^rarpf fron ^ij)^ ttIrrr 

if tot itTTTizt 4 sfto r 4 ark 4tro gr r^ 3 it 
■sfrtPft Pb-m wi 4 ri 4 4 RdRm Rft it^qR r 4 sfNfiit' 3?k 
4tfrot^ WWi rt rrr<4+ rr 4 froi ^ -snmrfi ^ %r 
1929 if A'4 t« frofTOTRR 4 ih^.^t. Rft TOfa RRR aft 
■nfi sWtk ttPhtt ^ t7tr froir wr r 4 4rot 4 3 tr 4 
itad r4 ttr 4 RiRRgyf tott rrti 




Ri TOfi RT4 RIR itRTRt 4 Rv^ R?t4 stffeqi 4 itRR 

f44cH *Ktk fSFHpT iklR if TTIR RRi foqn Rt*#TTT 4 to 
^RFR fq^lH if qif 4 Pi<b (organic micro-analysis) 

it 3 rqi WT ^ %tr fqomn il itqr^ i pf^RTl ^ 

Pfewi-WH fqiR fqqpr if it^m ^ Riq it ^JR 

1 %qri 1930 if itqiit ito eftii 




zt.dJIZ Tfafifi 
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pTHMII«l 8 J q (Ist °h H< 3 JRR t^RTTI ^ 1^1 °l^cl 

%^rT i ^ ‘ 5 RtW^lR tM f, ^ HIc^shH ffll 3 Tk WR 
li^lM ^ "Q^i aicM-fl 41 qm 7 TFT qff TqFRT qttl 177 iRf 
ft^qfqgiRq ^ 37 71 TRTRpRi sJ|sitPl«bl T^’ sffaifa WR 

fi^TR -% ^ fwtf qft wrt qTT it ifqn 
" 3 ^ti 37 W ?jtq°bl 4 W 1 RR qid 701 1 ITT ifTR ■i'i 37^777 37 RT 
4fe+d w#il fTSR ^R-WR tiUR (biochemistry) fqtfFT qft 
3 Tt 7 37 RTt •Hl^Pbtrl X R aici i@l ^ TRnTI qT, it 5 t^T.it. ^C 
PWlOIMidHH i fRR SHI ^RT ^ - 3 t% YR lit ^ wt^T i ifR 
iRR qp i w$i i it itori w f^n 4 t: 

372 TR 7 H "it 3 ihA 4 tqi R>T qdNI I q<rp it 37 R 7 fq^qfqsiKriq 

i?7 i WR tqHR R 4trd+ iN R1T TR7 SFPft ^ R^TI 

i iRlsft ^ RR 7 i TO '^TRtl ^ if TOR ^ 7 R 
i sni RTi writ 37 k rtoW rjt ta it toi Rit 
wr '^Rr qft fri ^Fit i il^*r< ft«R wr fiiR tiro qft 

^HKd i in sioi I fTT < bl 7 u l HSd it it^isO "it ipRT 37)7 
RK RsOTT RRT R^TI RT ITT i it 3 FRT RftRTOf 

TOt tt§ti feftn frog® ^ rom; to&tt Rft uitnviMi rjt 
■’R finW to sftr Tfknit tott to irt^i 



1949 i iRiit qft feft 
frofTOTRR at RR- 
TOrrfi ttt 4ftrr wrr 

4 WR fiRR fiRFT RTT 

tomtit ttor 4 rtt Ito 
fro 1 irot 4 itt ^gntnt 

r 4 TilaiKI 37k 3TR7TOT 

i Riffe ‘SRiif -% wr 
fror rr to fromfkr 
^ TsnfRn fro 1 4 r ^ 
r44-r 44 i afk rtr 4 




ylmsd i ft cf 4 ’ wr rt 4 Weft w)<?'j/'V« 

(Flsvenoid) ftf «V4fto Wti W7 rRT^l 

fa* fad farm 
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TfcR 



<[fkRT RT k RRk RFfc#T k kpPPFf R^k R^ %R affk Plkl 

RRRk fRRTM kR k t$V£, RTO afk Rfkk kF kh^^t. RRRPT 
kkpPPf R*k Rlk 37^?TT kt RTlfRPT kl kfRlk k 160 k arfkRi 
RtRR.kt wf RTT HHfctfH kPTT afk RTR PldlR< ^ ^FfR k 
arte %kh arR ^fw rt 3 kk t afk 

k?r-fak?T Rk k^kkRF RR kfa wnatf k erffg Rk m ankkr ti 

TtWt k RRT ^JRPF ttfrRZf 3m fezifTFQ Tfg- $HH)h (Chemistry 
of Vitamins and Hormones / tRZlfRk afk eknli)’ R7T IRTRR 
fWFT) kt %#l k<NlP^fr! k ^tT RTR fkrft 
k R^aRR 3TRRR3T-RTRT RPRTRRi' (Professor Emeritus) k RR Rq 

fkgRR Irtrt wi 

RRRTfRRT afk k tkf k wr 

ark fRfRRRi k kRik Rk IkkR Rfk 

kti ^ k ^kfk rfrtr afR gp^r Rk Ttk/T ^Ks 

fkf*FT RRflfcPk R^ RT#' Rl' <J|^T jOl^ J\V^ J 

(pigments) RT kfaRRk fRPRi ^kfk I^F " \ f J 
wi rr ktfkRk Rk krRRiarf Rk ^tt^tt n_- j ) ^ 

Rk ark rtr-rtr Pr^rui r) R?f rr 
R kk ^tir; f%R kt an^r wr fkRTR ^ 3 rrrr k arm fi ^3RRk 
^r-k^FT (Biosynthesis) k R^k RfR kt afk ^R kR k 
RRRRkRr ri 4 'f^Rni Hricir kR k rtr Rik RTk 4tai<nY (fichens) 
t r TRMkRF km ^ Rnk Rik kRTRt Rwkt wkr ki 

RtRTsk Rk kktarjk rcw rr r14rrr wr rr ak^r kR3Rf Rk 
rt^t fkRT - Ffk ttstt aftktfw aq^piR ^rkq^, ^rrak 
an^f%H ar^^pqpT ■qfkR, «mcfkf arg^FH -qf^ srk 
trrt 3 'ar# fkwT ^ntkR ti kraik k fk^r, ^rszt, fk^TH, ^tk 
afk tm k Rr^f^R fkkw Rrfkfkkf ^fh k kBiMRq< 

afk k^?T qi5 kto, ki#RT t?k •Hl’^fd^h RTTHR (UNESCO) "k 
^lPH=h Wflf^TR kt kk ^IcT k RRRpff cf g^ik k 
■gktfkcT %qj Tran 1961 k kwt tfkR kknfk ^ 4Mr ^ tpti 



zt.SJK. ?W 
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^k rpr ' 3Rifk k kt RRRni k 
RKcffa fk^lPT afk RRcfkf 

Ti^kr fk^TH ai+Kkl ^ apzrg 
kt qki k aRrcf^k Rfwak 
- ^dlf?4d (Tetrahedron) afk 
W^)^/k«? (Phytochemistry) k 
■HHK'f) Rng^j k' Wf kt Tkl 
1963 k RRrT RR=EH k ^ TRR 
^T k RHlPHrl fkRII 



ch 3 

Thmt i qkw k i Tfcefcn 
(o-methylation) ^ff cftFjfer 
3M W^f7 Wrff tf 



kPk?R ?RTk ^ w -qf^k ^ ktk aR^k 

Rpfoqfkm kti wmfa arqk wk kR RRk fsnr rti ^kfk 
aprk ssikl Rk kt-'Jii-i k h’a'a Rk, fkRk rrrr R^k rt anRfqr 



ODAP 

O O 

H O'^N'^^Y^OH 
H NH 2 

L-glutamate 

o o 




X35*- 




,Nn2 / * 

jpmf 4 kwk q7c7 qr) fkmm qq 3?rw fenru k /qf^ 
T77W73# k <f&m tFffrnxiajf qk jrw/qq qrJ fm 3 ft.- 3 tTf.it 
(odap) Hm ti qfq sjfmr tmt k fwu wif <ft ?W zffc Trftfwft 

k 7W q^ RqjfR #/ 3ft.3t.TT it. k fomm WT fam Tf^f-t ^iiz (L- 
glutamate) -iih^ aTx<* I- q/<qqq fncurotronsm/tterj qf WV TJTffft 
Ht-cHlrH* HHHdl qtf 3JMI 





128 



fmti 



7TH331 3773 4 «TTI 3% Wt' 3*1% 

f^fencR 3113% 3% swim 33717 % 3 ri w% % 

33% %737' %^137 3j 31% •H'-HM «4<W 37% 3> %1 <J’1=h 60%, 
65%, 70 % %7 75% *5Rqf% 37 THil^d TRT Wf%cT 13711 3*%% 
%3i% 3% 313 % 37f %f%31 4 73Tf% 37fl 

^1^x1 4 313 % %3T3t 313% ^1% 4 HI%3%*1 %7 7TH331 4 
%1 3%3 3% 71% %l 1441 %^%UTrPT % 137 4 Wt % 
%3l4 4 WT33 25 W% %3 3RRT-3T?FT 13T74 3 f%RT 3TTOT 3#T 
33 %wir 4 % % 337 pf 377% i % fn^fad 33 % f% % 373 % 373 
3R 3R 3T% 7?4 W%1 % (%<% 313513 die) 3%7 <J-1<t>l 7TR73l4 : 
37 34 37%l 3*% 3Tmi 4 % ^1%^ 4313 4 73133 f%3T*T, 
f%33% 3*1% ■Hid) 337 %dl 3% 4, l*l4 4333133 4 RrlO, =fr>tS> 
3133 3RcW 3i <10,31 1 1965 4 3*1% 31331 7FJ% f%4 ^31371313 
144 1%?4%3TeT3 4 73T33 1%3FT 3% 313 377 %3TI % 

33% 3lR$l<) 313 337 1% f%313 % 333 37% 7131 '311% %l 
^4*3 % 1972 % %?4 %R3f3?n313 % 373 31 %33 31^ f4l 
f%713% 331 % % 1%3R1 % 3%f % 3Tf%fl337 3% % 7137% %l 
13% 333% 33f%37 c3373T 13733 37371 3f I 7334 3RT %3 37% 
% %PJ 3%f 3T3313 3T 4333133 37T 3%f 3133 3% 3311 3173 % 
13 3H3 3^3 37T %H*3 27 133*37 1975 3% 13 11313 %' 1311 




33133 31%13% 137 yoHM %4%37 % 144% 3173 3% 143 4 
333tfcRlR#!T 33% 37 137 3313 73T3 Rdl^ll 33371 3RT 9 
33*37 1904 3% 3317 % 1331 37^73 % ‘33T33’ 37T 3% % 3 T t 
‘331#’ 3lf3 3T3 %% %lcHI ^PsHMl 13 13%3 313 3% 3%31 
3133 # 33137 if I 33133 % 1331 337 3313? % 37*1 33 % 

%% 3>t 3R% 33lf % %fir 37lf % 3737 313% 3% 33133 

% 3733t 3Rf*337 33lf 3317 % 3^1 13 

f3731l 33% 3% 373'dUl % 37133 % 

3T33% 3% 31lf 3% 377 31^1 37*1 
3*%% 13313 37T 35lf 37t 47 33% - 

3%1 3713314 Hl%d 37tl 

1923 %' 3%T33 % 131T1RT3 
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(Indian Botanical Society) d TTTETEET 3TWT3T dl TEE EEEE EfE 
3TRT Eid d ETEJ EEd wd df d EEffd d WET 3 EEEE EEE 
E>TEld d I^TXT wt wd dl ETR| MI^eO d W d -gsPndE dt 
■qcfT %fT Ec^TE WE fEETT F^dl 3 "JJ^cT d cTETRT EiT T# dl 
ddg-ETET3TT ET cH-tEpld d E^ M<t>Rld EEd d 
■^T ei^O Ed w®T d wd dl wfd d Mi^qd Ed q'ttnfci 
STTfifE fEijlH (plant morphology) d $Piei<{I ’JT Phoi^I EET ETT 
' ^PHeIh d ETW, “TJ'F fd^fEET Wl EE Ed 3F# fW td d 
E^ETE,d and dfEE Ed TTE?EI ERET tl dTT 7gE ETT dET EEE ft 
EET ETTT, ERg t TJofT %TT WE fEE WET ETRTT d} ETTE df 
3fld EWTJTTTI” 

E I ^Ei! 3 «*p dtfETETT dl E^ld E7T.EWT. ( 1927) 3?tT 'd. 
T^ft. (1931) Ed EWf d HHkvlH d ^ Edi E^fd 

EEE 3<EH Ev?d ETd ddf (angiosperms)d Eu<$iPl RuslH, -Hl^il 
sfk EWTE EE ET%EEE fdETI EWf WET EER d EK Hl^qd 
3TEd fdSRT Ed REEfdETT td ERI 1JF d ETW, “3TEd WEf‘ 

d %q; Eft Ed d td u*?k fdm; fdET ti” e? Trd?T ni^qd 
Eidt Red *jdl ETld ETE d E1T dr Etj;, 3TTETT, E1ETT ET fdT Rwll, 
d'dd End Ed ftEI EEE fEETETI 

1931 d EfPTTI EfTTfEWETE tf iiEd ETEd 
d ^TET ETE E^fd ddf d EWR ET ETtE 
End 3TFEE ETT RETI TTTEEf d W d 
ETE^T ■s^ed dd EE^fEE ETT EE" 
adr EET TJS$EE>dE (microtome) <adsi I 
(TJ8?R>dE dd) Ed Hadl ETE ETTSd 'd' 

ETTE 3TTET tl) ET d EEEd Erd ETlPE - 
Eft Eidt T^T E?t E^ df — E^E Edfe 
TWf5 EEfd d EEEd EEE ETTEt dtl 

f?d Mlc^H d fEi EE lETTTt E>) 4 ET FET E> 



WE 




umf Tjftm ^ ^ ^ w fami&R 



UTT drd 'd ft*E d ETFT ^ EW EfEd t EEt fd^EH 
(fertilization) dtET tl E? %ET EjET =£ EFWETE d Efel tfrft t 

dk irrd d^r wet ti ^yr, eteP^ etwet w e^et, ste^ 
stteete Ed fdzd d dkR ert ew t dk Ett-dd dd d 

W d EEEcTT ti ^yr d eHtt EEt Ed E%ET ?dfT EWfd d %u; 
3RR-3ME ddt ti Eit^Ed d wi wd dWf Ed et| Ewfddf d 
fEETTTT Ed fTT EfdET EE 3FEEE fdETI 3^fd ^yT lEWE d 3FFT 
3FEEE d drd tEf«FTET3d d 3TTER ET Ed EEpfET fdETI 

1936-37 d Eit^Ed ^tIe dk t 7 ^ d dd et ee wdf d Ed 
TjyEEB Trd-f TEifdr End d tree di fdd^T d dfed d 
ETET^ Edld ^5 TTEE RfO^ld dtETTE-EETEfrT t^TTlEE' ddET 
dTEFT TTFFft d TTTE EEE fdETI 1939 d Edit WEE f E^clfcTil l dE 
d dd fEEH EE EET fEEFT ERTE fdETI EgT EEEd EE TTcdE ETE 

drr dk dEETE wr dd dd d dwfEdT d ttte i^i ETtrEd d 
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^TFT 14?Rf4lITcTR 4 10 Ft FIR IFF sftT F?T FTTRfcFTTR FT 
RF FW-RiTTF #RT TRlfFT fFFI 1947 4 FFT # R?FRR# 
HlPhWH # 3T14FRF % RF-t 3TRF FTR Fl4 T7§4 Ft fFT# 
Ftl RFg RRt RiFTFd Ft RF itRT fRRRF tReTT f44 4 ^FTT R# 

RTRI 

1949 4 feft P^P^leH # FFTFRfct RtftTT RPR (4t RIF 4 

srfcm 3RRT RFI FTFR# 4t 4) 4 RI^FCt Ft H<4Rr4d 

cHTRpWKol tRRFT FT FFSiT RR 7RRTe4 F feTR fFFI 

R? Hl^dd <£ FT RRffRF TRHIcHF RR 7TFF Ftet 7RTI 

1950 4 FfRTcT ^[-^C TTF #F "|Ft Ftl 4 FRRR ^TfWM 

TpnY 4 - ttff 4 4r Wid f«f?r f^r^i «fri 4 tm^rkI f 

RfegFT 4 TTF ^RR FTTtR F# 4ti 3 ^ f4s*FT #4 ftTF 

twrr 4i ftft rr f - “f 4 4t rf ir ft# ftr 4 44 
■RPRTTg F|R f 4 4 44 4 RfeF FTR FRt •WlFIT R# FT<t 4l 
4 f# fir 4 Tjsfc 4k ww # rifr 4i 

m^d 4 3RFf wf Ft fr fIrr # 3TFT# 4 ftr ftr # 
f#R itRd Iffi 44-44 RR# hf# ft 3trt itsth ^cr 4t "3R# 
fRRFT 4 7fR RRIf Ft 4k 444f 4 4t RRFt FtRTR #4tl 

3FTTF, 44ft 4# # 4^TTfwf Ft 4t FTTRfcT TJR-fRRFT 4 #4 
Wt\ 4k 4 4t W f^RR RT #R FT4 RFfl 
Rl^cid Ft RT*lfRF FTTRfcT ^i-4FFf 
FT Pnct I FTR F TTFcTT 4 1 



Ri^=id 4 wi4 4 rtf 4r4ii # 

W1 Ft TTF#F #4 t (H^FVll ^t 4 Wf 

fF# 4 FTsR# 4 RFT f 4 #4f # 

C\ 

3FFPT Ft FFFT TTF RFt Ft 4tl ^r 4 
44ft Ft ^RT 3FF7T Ft 3T#4 FR 

3tk ft 4 tm Ft 7 t4t 4 44t ^f#i 

3FF#f444t Ft 3 t4f4f 7 y-JiiId^T 
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■k*:'* ^ 

. // 

ce.^ # -v»vT 



y^FH wtr 4 
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4ft fft TRFR FI ^ vfu 

4r4 4 ft f4 f#' # 

S’o" 1^»1»3 1® 

3#4f w^f -|IT F?T J^^liwljl 

# aTTf^fF TfS-TT f i © 

^TTFfTftF FFRf4- 

FtT^ 4 FT $4 Tgo# FT “R^T 3TRTTTT ^STTI P\<refl t4^qfq?iKrlR 4 
Ft 4 # fFT FR F#4 FT '&U<WH Z <Z l^rwldMl 377F 

rI fHf 4 ttf ^t<tf 4wti ■q? ftttf rf 

TTR# Ft# t st4 fTTFT 3T^FR FTTt FF TT4TT F^ RM# 4 ft 
ld5| 4l TTFRR # 50 ^4 FK 4t "?TT PfcdN FT 3#F TFRt RT 

3<r4'a Iff fftt 4i 

Hi^qp F FTR 4 FTTRfcRTTTF # TT# R# Ft ^PdM, R# 
TTF TTRJ 4 FTTRfcRTRFt FFTT RcRT R #FI H l ^qd sftT FT# 

wq) 4 *Wi f 4 4t4t # t 4 4 4t st4tf f# ft rft 3tfft 

iFFI fTT RfFF 4 F#4 a#F 4fFF #4# Ft RFFRT #T R# 
#F fFF I fFFt Ft FTTRlrt# rt rf RTRF R 4d^g wfru 
3 T7F iwdt (The illustrated Flora of Delhi) <5R# R l 4<v4 4 ten# 
R^ I RR Pt«4 50 Fft 4 Reefl # R^f4-4fRRt 3TtT FTTRpFTftRRf 

# feTR RF 3 #T^kT FteS-RT^ FT FTR FT Tft fl 

1951 4 f# 4 fsrtFFT 4trrtf4 aw fir RT^TeiiRt^R Ft 



R#?r 4 4 3F3# didftfd ^ %tt 
4*# ?7/W VT #<^/i/«V $dPi* ch? #7#/ 

^ 47 frM 4 1 

W# WFRR7F ^7 WV 
w W 44 4 R7, 4 rt 4 77fR 4 ^7f7 
31# 4 F? 3# R7o77 #77 # 5F7 F/ 
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7W? fmrri 



wrt ft ftk tot ft 33 ft fftiR 3fftT 

(Phytomorphology) fti ^dl «lft 37 ftTO-ft ji<sk «tft ft 
%tt Tift-t 3 (The Botanica) -iiH^h nRldii ft 

fftTOTT JI+HfH ft# ^pidPftft «fl£Pw»d -hYhI$<& Mlt #1 #337 
4 Tf^7 3 3R3ft37 «IH«h"# ftft ft 3TTOT 3ft p3T TOFTOfT ft# 

ftt3 ftrPsRT sgrotTR ft ftftR (p.ftt.iTO.#.) ft 

TOR 3T 3ftf3 TOTT ft3T<ftt 3333 ft Ulft ft ftR #3 ft^R 37: 
337 fftftti 33ft mate ft-fttft ft 3 p ftro 33 RTO 

ftftft fftTT 33. ft| ^p ft fftftft ^3 p337 ft Hl5^d(l 33 

ffteft ft 3ftp33r 4%^- 4ro in# ti 



378JT ft IfWt TOft 7]? ftft ftt fti 33ft UR 33ft TJ^7 

ftfc 3p ft 37# ft ^ftt ftk U3t ftt fti 33ft 3TO3 ft wft ft 

fttft 3 ft ft ftt# ft sftr wfftft ftr 33 ft 3T3 33f#r Iron - 
ftft qftnffti TOptftftra, sftft^ET ftnfftfti 3Tft3ft ft 3ii PdH 
ft fft #3 ftrfro ftfftr wfftftt ft srftft ftftr f#n, fftftft 
3mP4d wft ft ftnp¥T ftt ^d4#h ddddd ftt fti 



Mftm Rlftftt fft ?3 ft ^iPh+-himP=f ft aft 3# ft# 3rt 

^#337 TOTTftft ft 3ft TO# *KWdl TO ftt I 1934 ft ft 
TO#3 tft?F 3M»K# , ftftftk ft 333T fti 1958 ft #R33 
dftPdcbd fttRfft ft 3ft #TOT 3R# 3337 ft U^HlPHd fftlTI 
1968 ft 3ft TO#3 3#3 fftlR 37TTt3 ft 3T«TR ^ ft "pT 
33TI 33^ 18 3^ 1966 ftt ariftt337 TJrJ ft 37T33 3F #333 ft 
fftqr 3ft 3RI 1966 ft ft 3ft ftftrf ftfiftt 33 ft# 3311 
■qftWt TR7 TOft oftftT ft 3ft 3ftft 3f 313 TO# MPidK'dft 
337 ftt 3ft 331# hR^k ft #ftt ft 3T3 ft 3? T33T TO33TC ft H<zl t 




"P3# 3# 3TC3 3ft 3 ?# hR< 3I TOT3W?# (anthropologist) ftt’l 
3#ft W 1333 ftt 33 333 33I3T 33 3? 3Rft 3l(r33ild ft ft 
311 3#ft ft3 ft 3R# 333 fft3TI ^3 1333 ft PdVdRi^ l dq 
ft R3ft 3?ft 33lft 33 ft3 ftt 3ft ft ^1 ft 3K3?lH3t (Indologist) 

ftt sfft RT3 ft RftM ft 3ftR3Rf 3 ftfaft ftft ft 

3R3T33T ftt fttl STftt P335' fJR ft 3ftft 3T3t3 TF3 WT^W 
ft 33^ sblP'd+lft *n\t°m cR -qigft ft 33^ ft 3^ TI 

133dt 33 TOT 1905 ft ^331 33# fftl 

« 3ft3T ftt 3TOT33; T3T3R (ar^ldll 

3ft) ft 37T3 3ft ftl ftft 3333 
3FT 3ft ft fttnsT 3ft f33ft 3T 
TT3T 33TI TOT TOT ft 33 ft 133cft 
ft ftt ft pft 3T3T ftfft T3TR ft 
3ft ft fft ftiJT 3311 3333 ft 
TT^TOTT 3ftft 33ft ft# ft 
X # 3vT^TO 33#3 ft 3T3ft 
| y #RT 3ftft ft ftft ft| 
I \ Tl^TOR ft fti ft ft3# 
jjl \ 3W# 3TO ft 3T ft 3^T 

\ 3ftft jtmt ft ftR ft 



/ 7 
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Rq ‘SR ^ VLtfffl RTT p 3RRRT dlfedi R#F fadT 
34ft dgn riIt *iddi h-sH fei fatih 

*um 3 W*J*FT ^ FRR ^T R^FFT «jq L926 ft 

RTCHF RR Rftlfa TPcr^fhi fqrr^ f^fenFR f R4N4IIH 
fti ^thmiiksteet jff.i^. ’Ej*f ^ h F tafe R RfTR R? fw!, dfe^ir, 

tUcflftm PrIi sr sfNr $rra?ft rh Erar? TOmsiraft Itot W 
^ 3 pm ftror nftis rrfsiM Reft ^ ^ 

^ ^ Irrrt f=i=i I? trt %^r rtt r^t itjidi cns 



■q^r yj|f^n^ T rfrwR r ^ ^r R ^ mr rst^ R5?f pit 
ffr hsTJ Rvt ^ Rfi^13TT feT 3TFT dS’fi 4> fel^ 

stm rg g wrh ^ihk srri rrwr rt Fi^Riff 

w\ *HI fW ^ iFq oTH <5TT nftw 

TIT R$fe did R dtidii n kuV'-J Rtidil 



fwrhl ^ dld^ ^ra^fT 392B ^ft ^ ^TTC fectl^ tfe^H 

Rft ilnsri^Td 41 3 T fr^.'#t. RR* Rf ! RR^ TTTSF rtt tet Rr - “T 

Rirfcr stffti R ^HH "^Fl" jThe normal asymmetry of 

the human skull/RFTR RRT1F RTf +IIHHI 3HRRjR[j|) ^ROTra W tft 
^rrrt Wl 4? 1^ WJlt^l RR^ RRTFt W RFf 

^i ^ti Fcm, RR 3 ^httcr Fiv m m ^i faraR trftr 

fe|IH ^ 3Pqi 4 di Rl R RK ^ Hidi4 ^1 

fench* T[?4t ^fl ft^SJ^T difeim wfe^RT dr^feu £ 

^ m*fa tai m-TF&ft fei^<.Kl 
fT+fiimi , * 5 Udcil 3TW ^SW^I a-f n 



yfi Rn u f=ft*ti f^T sudrfl ^ ^ 

&l TO ^ ^ Tt« 

?Uqifl F dfl A diefl 

#T ^■HtjTp 1^ s|r H r rt1*^i 
^ f^HT Wt feni ^ ^ NtHdlt 
nlsn ^ qm^S ?yd4l F ^ ^iqHd'iId 




pirf w$ 
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15^ 41 dn iff fedi l ’St^n 4 i-AM *tt^n filial jjt "3^f "^nF ^ 
^raf w Ifh; 3#ppt 4Tti frracfr alR^dtf 

H?T HdtlflfRT *t$ivtt.rt ^ 18 Tin^ 1^1 ^{Jcjffl 
^ ^ life ^|cT W^ ^1 ^ F '3^H WMT TR snviffe 
snrff %^i ^ i«7 si^rt r 

RTI# RTf Tj&tt ^ ^T f PfR f^pm IF 'JRT^ ^ 

^nofeT pn RfiRrf r RTqrfRci yzrmi ^ rr#t RTift aftr 
'Hflltfedl RR M Rft ^ fl 

"Rifet R WT& 3R4 ^ ^ 1933-3$ ^ W. 

TJR.Tf.RT, Mr TffeF^R ^ -q^ -^q ft^T| j£jy q 

afeft HdTnfefe tWR ^ WWR5T ^ tfeT ^ 4R 

wr I^re ^#i^r ^1 <53 rjrt ?n? t ■h^ i ^^ ii ^ 

feRFf R H+HN 3 irwfWT tsfTl ’TfTWTRfFFR fR f^q ^ Tfqt 
^ 4 SM HSd ^ P *rt ^fT dlfeiii RRR *^ll 

5^Td?ft ^PRT TR?.^. ^ ’#t^T ‘#.T^PT. ^ ^ rHT R U'Hlfed sff[ 
^Nt dKfild rrr ^ 3rvr fe r RfiRn;, Ri^, jnfw 
4Ff ^ R5?R Rfr RR?I^ t|| ^TMcft RRPT ^1 3^T^R ^flfRR7 
HHi^sffi fRR Rff^ ^ fefeFT ■Srefipff sHt snft^Rff -qqron rr 
r%f rrrt *iffi ?rra*ff Rp f^iwg cflr 3f^ yirf i fa^ 
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Tim fm P 



STpFR pp PtF FR PPf P FpFS' FFt (field work) FRp Fp 
SfP FFp W1F Ptl 

?riFFt P ft^t pHriiF R 3 tM P 102 ?m ark rtf^' #rafi s^fP 
3TB RTdFt FTlcP P Pt 1?R3tl SF^ HTIF FF F ^FTT f^TFcTR 
tFFTSPF SR, FfcFT '3? SFFf ■H+Tobld'h tFgIFt Fp ReTFT P apgFtF 

Pt am WlP ^llOR«h aftT ^.IttcF FT FFF IfiFI 3pT 

-qpsfjxJT -^tj pf ptbMl F? 3d£HF fFTFTI ^TTfS oEIFTFT, FTtFFTtFt, 

Hg|ch|oi|)' sfk 4lRd+ M<WT<|3Tf Fp Pt vJ-^P Rnp4«i<5 Ph'MI I <5iP 

■gJTJ fspTT FFT TtTFTTfpFT FRflP Ptr FTFt P FFp cTIPT FF 

41Hlpjf^ -5nfgfe TTpaRF 3TTF Pt TTIMlPoh 3pT tl 

FTF p ^-Md Tcf t °P RF7 yPd'HlolH T5TF ^<rir?T FTptFT P P ^FF^ 

F ^MId<fr 'jH'JllPd^l' -WR 3fh: *B(hkrH - FP W MlRR^fcmrl 

FT HFiRpF* "PtF Pti'HIl 

p?T op F^g RTIFTFpFT FTTRTF TBPTf^PTT P RF7 Midi Fp FR Fi<P 

|R FFTFT RF7 FIT P 3ltT $TIFdl FFp RT-FTFF ^ /P’^k 

ip P fPPpf ftt rt Pi sf^ fft ^ RRf trtf ^ p^gHl 
3T3F t)P op of)KU| pjp FT# p 3F? TFTFT fetfP V^ fC 
P FF fFFTI ^T F7TTF FTTF ^ ^JB'l%/lm 

FR FFp-FRt l?TTFFt Fp Tl? Fp TfF ^ w f^^jflL 



m RP fPPt P%ftt P Rr fPfs-fP 

cR^T FT If 3 TTFTF FFT Fp *TTI ^Ooffit P 

3Fp TlRf P: 

“P 3fP fft P ftwfyp P ift-fft: -h^o) 
«ftl Rp FI? FFT Sff FFT P?T *TT fp Pf 
3 FTFTT =F^F fP^R ^pFl ' 3 T 3 FRIT ^ 3 HT ^)?t 

fp#n...l Pte-PN P Ptel T^WH pp 'SHI 
•grp # p #P P fcHUsM R(t P 
t?P 3TkMK apt applf p Pr P ■gPPr 
j prrft ^ P ^JTO TFFR ^ PP... I” 




>^f ; : 




f77^c# ^ 
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^ feR TIHT Pt W3T T5?n 8TTI ^fp3pf p P 3FiP ^TFT ^ 

Rr<nRi^ P ^rat twPT ^ h \*> ^5p rt ft Pt t^P 3pc ^ 
Ff PtP prip a^T FTFTpf fP p3F7 Fi¥lfppf ^Tp Fp STT^T T?Pl 
FfPt-FTpt F^P Pt TTT«T ^4=b^1 FT fpFRT F^Pl PP 75^ 
3FP TTTF FdNK, fP?TT 3pT BpTTT 3Tf| 3pT ^ 3TFFF ‘P^T-^FT 

f®tt 'd'HM P %P fP ftfP P fpF ftP ariFTi 

FF7 FR FIFP Rp Fp RcTT-^ 3T Fp ^ %Fp Wf FFT FTFFT- 
IF «p RTTp sfRnP Fp Tglvildl Tip I RF> 3FF FTFT op pTR TTF P 
TFTp F7T Fpf TFTF F^T PTcTP FT P FF7 P Pt Pffl 

FT13t P SFpt pTF PfFTTBT t, IfrP P T|F Fp RTTIPb FRpt t FFT 
FTF ^t FSTF Pt T^cft tl SFp pT§t p RFT TTFBRTTTpt Fp 

FFT^fe 3pT FTF-TTTF RFT cP§F7 Fp FFTT Pt t, fpTTp RpF 
3TFl^f%S Fp FFFT 3pT ‘Pt^Pf’ FF TTFpF fFFF SFTFTT 3# tl 
SFFTT FFT Ffeg: fFF^T H u <oT^T Fp FlfpFTFTFT ^ Fp P tl FTISt 
P ‘PfIFFFT fFFFp’ F7T IpRffPTF RFpffFF FRp FF pF ^TIFcP Fp 
'dldl tl 



Kinship 
| Organization | 
in India 

■ S RAW ATI KARW :••' 



ITIFFt P FcfFIF 3pT 3RpF ^ PtF Ft fPP Fp 
IFlP TTF^T Fp STfpFT ^TTFFT FF1FT tl FRT 
F^-FfTfPFF7, Ff-FlPtF FFT F|FTfpF7 TBF P 
TT^-IffW ^t FFTFlPf FFT FFF> FF?F P 
^TTFcft 3T^t FT? 3TFFF Pt l 3T|Ff F|F Trt I < 2 lP 

fPf fP ftf HRnt'JHiap ^ fftf Pft tt rt 

t, FF ITIFFt FF FpFFT FTF TRF^Pt TT%F 
F^F FIFP TT3FT tl F^ttP TFt ff^Fp^ P 

PpFFptFT tFvFI, PP FF7FRFTFF P FTFTt 3pT pFp ^ FF 

FP F1F FFTTFT FTlttl TPpFFT PP FftFR FT ?TTF?P Ft FFFFpFT 

Fpgpf P FfF^i P ftPft PP P fPf fP f!f TT§t, IfPfftt 
ftPftP 3RFFF ^ Pf Pi 






sft.ftt TIM 

(1906- 1989) 




~4f. wt.fft. VM 4y 'Jgmf ft eft mtT ft q? 

yifa ftwftste' yffa^TtKvr wf wt ft 

4 *//<r/ wt wftfl sfrifci 4> v$f4cfl ft/ 

tf. qftft fttWT (ftftRT JJU+U tftfteTT) 
^iiFhh frcft w ttef ftftRmTFft ktwft afti; wqfa 

3T3FR) (plant breeder) ft ft ft, 1TTO ft ft 3T^g?T HM«i)4 Tjftf ft 

ftt ftl T^T fttflfa* eftf 
I ft RRcfftr ft 



| T Hftt : nf(ftft'?R3TTI 3TI$fd+ 

ftf #ftr ft ^rfir Rqft 
tt# ft^rr ftti w 
oftftki ftk wg irjft ft ftft 
SFfft FTtfftft ft =l?sc1 f5PT ftl ft 
ftft '15-1 t^RI3) ft eft ^FRt 
ftfc H'-rtld') ft qift ftl sft^T 
ft) ft ft cFtftt ftft ftl ft "3^ fttff 
r fftsFFK ft w ftk 
HRMft ftft TRFTR ft 71R#T 



ft.ft wf 
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ftfteT ft 3ft ftr «TTI ^etft 3^-3?^ 
fttftf 4 Tj^ff ft ^uj ^5 

■o 

cTriT 3ft “^Kell’M ^fft ft ftft *TT»rr 
RFTct «TI 

W 371 Wq 26 ift 1906 ftt 
ftM 4 13RT «TTI 33ftt TtRftaRF fw 
( de^ I rtlH 3ft) 4 ^ *ftf ejqft 
fftrt fftfftcdi sri^Tft fti ^iifti ft ft ftz 

Hl^ern ft "ft ftft 3ff 3ft TJcTR ft RTiftf ftk 1ft ^ l O ft 
ifa f3TTI ft ^cTR 37T TR7 ‘^^<d 3RT 3T qft 33ft 3ft 
3ft ^Nlft 3^T P^^Kl 4 sft| -qj^f 
^TT Tt«R 3fJ^ 3TTT 1^ J^R 4 tt=F t-W ^RTTI 
wr sRft c 6k ij i ‘33^ Trrft f^rit ^ f^wrft ^ft 
I3TTI 




1929 ■ft 3^1^ TJTT.M.^’hI. (q-l^fci^lKr^) ■'Jt foH*c|Pr^ld i l ^ 
f^tH IT^FT 4 "qKjTf T3JH 3fjRT ^ fq; q^7 ^fteTTl 

^ RTt 1933 -qtq^.^t. cffti 

<^ lJ s l^ftFT slk T^T ^trls) ^ Hl'Mf'l ft* 3Hchl ftlq^r. 



^t. qfki-3j^T srra ftt v<z ^TTfftqr ttrt ^rraT ft, fm4 
wrt ^R ftf qft RIRR TRTfftftf qft RFSTT-=HI3ft qft 
i'HMK IftrqTI 1933 ft ft R=fift IftSK fftiRT ^TT ft 
’tKdlq 'jifa 3f^F%TR fRSTPf (aeqiKdl'l 

qftt^F^RT fftTft $TW^) ft R7TR RRRT ^ 

%RTI 1937 ft MftHPd ^ ft ^ff $uflPUlerl 
^ftftffft^r 4<ifHW «tftl 1936 ^ ft ’’pi 

ife'J? ift W ^RT ft W 3qft Rft 

f^fr WFRTfftr T$X ff^TT 7RTTI eR W * t . 
ftf feft 3TI Tpr, * 

RHeftR <j>fq ^ ftq ft IT. RRI 4> 
ftftKF qft RR^Ft ^ fkq ^ft 1960 ft 
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TtTTT froi) 



RT.RT. RTeT 



RRR ^ T3TTOR) ft RRRfa ft®# RC TORT 
-dlddl -qifekj <sirmT R>) %R ITOqtIR r) 

RTRR TOT) ^fRRf RRR TOT *jT3R^( TO % RTR^ 
m\ R)l TO ^ITR RRnrf-'dRRf RKRfa 3|Ht)+| 

RRT RpRd. 480 RtTOT TO RTO RFT 1RR IsII^hT 
TO) R£Ndl 3 ft TORT fz RT RTRI RTd f 

^ ^ Rfro TOifro %i ^ rto TOjrojcf 

mPWh wf ark qft-qft rtto sjjrorcf ^ ^t ^ rto oisjh 
TO cTT ^?r totti 

'em f cpfa =£ fRR RTR $Nt f H^c^f -ql'KH iRRT 3 l~ 

st^TOtor, fm, ^rfq-lroRR, irrt troW arRRfgk rrr)ri 

RRt ^Rf 3 TO?ft TORTO %TO 3*fc TOFT 3 TOR fTORT sfa 
R^F $R k* RRTOTdT RffRR TOTl 

TOpRRTR TOT $R 3 RTTO TO TOjTR TOTR TO|M ftZ fTOM ^TOT 
W y^lRl4f TO fRTOR TORT RTI ^ffRTO fqfRRRT f JH^Pdct 
PcITOIR IRT ft ^iR <J<RKd R^RT, TO TOR Rid ft TOS f^RR Rtl 
TORfcTORR^RR^ (gene)TOtRtf ^ %R TO#T TOR $dk«WH 
flfW (RTTO RftTOTOT 7RTO) 'ft WHT TOtl RK k TO) fRRTR 
RgtR RTTO TOjdfifldi WR ®^Tt (National Bureau of Plant Genetic 
Resources) TOT I RTOfi m3 RTORtTOf TOT RRRfa RR TOcJ, ZRTZT 
3lk TFTOTO ft R^-Rf U'dlfd^T fefft ft\ mf %R TO#) 

f#Rro tort# # yRi'HWH ^iPh# tot #Trt sfre Rfroror^^ro 
ift rtr #rti 

RTH ft RTOTTR ^311 iTO RRR ^ fTOTRT #fc ffq RRR TOT TOt 





Rf# 2 * # - 3 ^ ^ ^fR ^iPtcfcl TJ^T -q^jf ^ d^W 

■^Pltl 'HKdl’M fjfq ft cRcKbl ^T M.+MM cTTNTF "q^t «TTi ^T 

l jfcf ^ tdq; *iR?frq st^r^-tr ^rktr f m3 fw 
f f^R TRT 'FTTcjqjfcR H^lPq^lldq TSTlfw t^RTTI ^leq ff RR 
Pq^qf^tudq 3 R^r 3Rt)F ^ ftvdPliildq 33 3f TO FR f^TTl 
"RFfT ^ Pl^<ri TO ?TO ^ R) 3lf%RR TO-q^RTt. sfr( ’T^.^t. 
ft3 w?f ^ toct qfrof TOte to^tt qR Rtro tort 
sfk "^t q?t wrof 3 rrt-1r^ tot 'fron 

W ^TTTOTfro 3g?RTO ^ IcR TOR ^jqTOT f ^fHdKl Rlq ft 
TOR ^| TO^ - IcR TORftq ^Tfq 3RTOTOf TOTOT R 
T J?FJjT 3||^qp;icb1 ^fTOrl (School of Fundamantal Genetics) qft 

wrt qrti oqTTOiftqr st^rtoR ^ torrirt f fm f 
tdR; qrf TOSTT3TT ^ "RTR R^-fTORt RlRRTFf qfT qj?3RR Rf)l 
RRrftR 'jifq ST^RTOR TORH ^ Pj^iqi Rit ^fRRR 
TOTRTTR, t^ra-Tr 3^k iTOTO f TOR Ri) R|R TOT RRTRTI 

W ^ 1965-72 ^ "^TO RRcftR ^R 3TJFRF R^TO f RRifd^VTRT 

f TO Rt tor from to) rttct trorof tot ^ rh, rtrr srk 

RTOR TOt RRTRT ^RTRR ^ RTd) RRR TOTTfrTRf ^ #q TOt ^RT^ RT 
RRdTO |R;i sRd-shiPq R7T 3lk 3TPT 
RRTRT ^ f %R RTRT ^ M^HIdH 
3fk Rt5dt RITO f 3T3TORH RT R) 

tot fron to 4rFf rrr ■} fro?R ft 

■R^^S TOJTORFT RTRTRf R RTR 
fRHRI ftl TO^ RTR PHdTOi RTTR 
RTFf iTORT - Af+HTO'I TO) TORIRff f 
TOR RT 3fk p4>fdHl"H R7) TORT3T) 
f TOR RB RTI RTd f RRTRf 3 
R$R 3fk 3RRf^R R)Rf TRtf RT 
^fR ft RfrTST ■’£#1 
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itm fmrf 



oilN^lRcf, fRR TO RR RH RT - “RRFTR 4 cT 3 

HHRR ^EW TO?f RTRR RT, ‘WTTOT 4fl TO!” 
f^R R?P#RH Wf ^ %TT R1R ■} TORT HfTRR fRMI HTOT 

TOf «rr gfo R r) rrmk hr stIrr ^irh 

toir: [r>rh # rr; tort ti 4 m% rift^r rrtr 4 

RTpTOfl3Tf HR TO^t TOR ^PTfl T#‘, fTO fRIR TO R TOTfa 

=fRt hi^r^th HftHR 4 r TOfiH ^Rt st^r^r rwt r 4 4 tt 

Hlt^sh^)' R RTRlfTO fHRR R 3 t4t fRRH Ht HTTfTO t^l 
TOTtH HFJRMH -qftER HR H? RTO fcRT TO f 3TT fRT HR 
MlRbWIH, RHdl^l, MTOpR Rfc HI^TWI RTf lHRRR#R 
4 ^ll R Rt ?4 <Hh , ii*ii I 

TOfaf ^Rf R^RTOT RfRTR R R^TRT^txJ HP HR TO R TOft 
RTC( HTRf m4h<u| RTTO 4 RRR T|f eFITf "cTSTT 3 R$H HR?cKU | 

rrrr rh r'hI'HH ## ^ hbr( rsrst HRi to hto htIIh 4 

TJRIIH MR) (rose breeder) ^ 4r ^44 tjfTH R?) R7^ 4 
TOlfRHf HR RlfclMK tHTRTI 3 TRT R l R I frdl (Rose Society) 4* 
^HR^felHT Hi Rl^il (Bougainvillea Society) - ^ 4 TOTSJ ^1 mPh.£ 
%TfRR7 HR.HR. RRTHT ^ RTH fTOHR h44 R 4r RT^R 

(Rose Garden) RHTfHH fRTRTI HTOT RE cM =R %R R^H TfRT 
tbht hi 4t 3 3t4> rht hr hth HftaHRifsTf 4 (hr, h 

RTOTR ^1 



TO R ifron RtRRHt 3W ntflHHR HR TOH 4f^R (Indian 
Society of Genetics and Plant Breeding) R(t RHimi H?( 4c 
Wcf 3ffo T < ; 77? WtfgTT (Indian Journal of Genetics 

and Plant Breeding) ^iT 25 ^4 cl=F TOTR7T f^ITI RRt’ 4 3rftT 

sr 4 Rr ^ 3 M e# %tt dHPyq " 3 ^' Rr§T, RrR 

T ipf $fc'5 m (The Rose in India) , f&fprf 3?j y? 

(Beautiful Climbers of India) , d^mfui %o& (Flowering 



^.^r. |W? 
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Shrubs) 4t ct 

Conservation and Development) 



(Environmental 



3 3Fter srt^Rt 4%i TOqraff ^ ^ 4r ^#r R 

RranroRr ^ff R wf fro 3 rh rR %tRr? 

«* 1 sim ^ ^cm ?crt sqi Rf Tiro 4 fnfzt ^r 
T ^ 1 RT Wl TOM 3 Fm, TOR rfSTT d^ldld ■HlRl^d 
^ Pq^M a^TRRM’ 4 ^ TRTSRt TO> RTf^R 

(Third World Academy of Sciences) ^71 4 R^Ff "3R RRI 1987 R 
TOT TRTO R ^ ^ TRt#RT fRRI 2007 R TOT(R 

^R7 tRRIR R TRRR R fgR ^JRTR ^ ' t ^Rt 4 RTR 
RRR7T q*t) sir? iRRR 'Ji[<l PtiRl I 



TO mk RMcflq T^REff TO-3TR ‘chlRR FtTO ^ oqfRR R| 

!idi«i R)t ^ "4 f=i=hRid ®pf rr4 rr Rt.Rt. rrr 

3Tk tfcft RTRT ^ yRH«S TOTlR 4^tlP-|=hT RTR RT Ftl HR 
TOflR f?fR H^rRtR TTFTR ^ R?R RRTR RT 4t 3RT ^ 
TOfT TRRfR, TTRFT TJRRT RT RW 4 t felt TiR 
f?ITOT Rt RRR, RR) ^15 |Rt RFTT RP^R RT RIi| HRR7T %TR 
1989 ^ fSTTI 





TWKZ ihp4| 
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+IwihI *if"ri+Ki 'sranr ^ &et «i^dl 
uUrqj ^ n# ^i ^ tt f^H-^ 'qmftqf r t ^ soraT n^t 
'HqHH sift ^ sift t fp "snfir ^ 

wfe to ^t , FFi5n *ni iran: #r afcrfc ^ ^ -i^R^ 

■5 ■-fil^l ’5!FT-ftgR ^ ^ mV i^i " i f"t>Hi fW ^f'nci, 

TBterftU&yirer, WHftn (indoiogy), 
jftt^H sfe UH*MdH HiHife* 
ftr wpm *m 5iif^ 
ffi^^rRf ^ft K^rril'+.d sfft 
’?Tlf=cT 3T%pff *£ feq WiTJT few 

■3^ ^tl4 ^T ROT «H>(I fayiM *TTI 

fei £ ^tSw ^ 

nfiwVj ffircrcr ^ ■tftfes 

fwpj.l aft 

^JT feUN^Wl ^ ^ 

^ITWd-falH ^>T H 0 ^ u I 
fa* |-^{ "^31T I '4'fll'H Hl^li 
Riiqr ^ wht 

tgfei 3 *kui yj^fnsr 3 



wt 3 felt feun^ gfe Tnfe ^q^?r sft 

■^FTHbil i-dl % ^ ^H«M 

sramn fen uiT&i+I Rfeti ■s^h tuci 
SlfK. *T '•ft Sflfaar SHl&cl (punch-markedffferat 
^T W‘ Trarafes arr^3 nTfrtf 3 riferi fe^rf 
tr jjprara *iiv ^ y^miw Rft q^ fenfiq? ^ 

rtrt §sri , pn^ff wm ^jt ura R»*=r r*t ■qqj ■gsr 
T^T Rlt 5TTcT TlTPfef ^TT^fe^ft {classical genetics) 35T T£ft TfP^T 
tl 1?7 f^nt^r ^ifepT ^ ^ i^i- 4*0.171 , 31W|^T fei| tt 

fljfycfciR^ m ^ "Frm-TTT^ s^itop ^fir sri 

^RTRT fer 3fe 3FHP TWfer ^ 4fe^ 

■flTK 'ft 1 1 --! J 

1956 ^ -5^ qr «WW? ^ < 755? *j%5T7 fir?^ 

fj4it 7rt?roducf/on ft? f/ie Study o//rTdran Hfsft?ry/ y^|f^|d ^| 

^ 5ra w ^ ^ ^ «R ^ ^ ^ 

^n^nWf ^ fei^ jifesiR THM^tl ‘ 3 iFi qnfti <3^ srrr 4,^1 ^ 
y,WI^. ft*7 qs" feifez? fMyftjpnd/feaflty) ^ I9fr2) cT®H ^ 
q^ Mcitfiijm 3?fe q??? tfv&m pr ffcztfru^i ^dJd^ frtff 

Cutfure and Civilisatipn of Ancient Sfld/n - historical ou tfine) { \ 9^5 j 
^ftl ‘PRt ^T 31^ WSt 3 3igaK I^ITJ 

*1*11*^ "t l^T?fT ^ ^Tw| TT^T TFf^d ^ ^ flW 








14 ® 
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7 f 77 T 

to H^iRd iron *tofa n=«if ^\ twiMMHi qt 
gKISW 4f 3}T5f 4t a«w ^ TO4 ^HTfH 'flldl "tl 

toto 4 H fliqiTl ^ 4 dfriqjl 

^ fWikl 4 *ft '^■Jpl df'l^H f^Tl ^ TO "is! HHtl 4 I^T 
^ffffRT fi^f *?! -^rcflcr ^ TO 4 &I 01 "^l •n^ armin' slcism 
TTJHH 4 *ff RRT f I ffiiTOT TO 3TWPH TO^ ^ 

4 fTT TR 'ft 4tT iTOT % 3TP5T WI ^ f - 3 TOT "#9 
SkIhsci qi<fl ~£ t dn* Tffcl-Uqiyi TO t\ 4 TO1 TTOT ^ afa d^W-Tit 
4hrTOt $? ji sra toto in«m 4 1 snftci 

^ tost f'T^^fn wiE^d qfti 

1990 ^ TO TpiSTR 4 >i’lHi L qi ^ 

totot tora ^ ffeto tr ^Nrfcr 

TO? ifcnfq'eiH TOlHto qq( — ‘^frsqi 
(India Invented) l TO4-to 
TO4*ftf TO 4WM41lfcHl wfaR WFI 
TOT 4 ftor ftoi ^ TOgto 
tomiIH <£ to v$n 3P1 fsto m 

■^■Sd tt&l T TT |%;^]r3fi -jq^-T Kf| 
^j4TO. toH-4 TO TO} 31 ^n| I9CK7 TO fTOl 

Ukfi-'H'*. 3TTFT *TRT 4 TO TOcf TOT "4 TO4l jTO ftST 

snto <wf^ +klHI ^ TO ^ lagR 4 afa -g4 Ito 

w^pn to3*t 4 to *m to 4 i tokq tota TO flrtl&w 
■fw ^4 4 ^i art^fnS 4 faM^i 

w$m. 4, w 4 '(Heft 4 Intro ^ TRff qi wrasnf ^tf| 4i 
I 9IR 4 wn# ^PTTt TFht TOT ^ 4tTH -3flTW4 VUH< STrft ]9 
UpRi n ^#T TOk7 4[ w^r 
if H [I * I 4 ^1 tia Wf! ^ ntn 'TOT' TO 4 

*Ti k&c^ "4 ■* Thi'H ui+ 11 4 *r<; T^fi ,j i c^l^n tqjci 

4 q^i "air +ti-ri mT^ 3TTw 4 ^rtd iTrn. t K r ^ arai sprit 



^*f)?f l RFPZ Wfatf*) 

tqyrfl Tjfr arri ^ (HK^W 4 ^T TO 4 'TRH 

zm, zfc Wri to -4 Tififrsnro 4 Citron ^ qfr ^fti 
’tr, TOt ^rif 4 fro %aT wifrof to ^ tott ^ wro 

i\ TOI I TOfro, L926 4 TOT + l TOH ^ 4 t 3^4 TOf 
iTO^fTOJTORT 4 ?tfQnT irori 

tor? 3f^ TOl7 ^sr tto ^ irofqfl to 4 af^?r sfn: 
forert to^; "tot it 4 to rto $?rc -q^TOro 4t wi 4i 

‘S’l? •*l' 5 ^? ■SRj I H£l tT I ''T^[ T^T Tht^Wii. "q d't flt*T 3^ 

"^t 1 fa?ii i fro TOra qrt 

*^W-I< tp; TOT 4 ' | hV|' "^ft ^1 4 TOT ^TT W 

TOFt froii ?n tot ^si trf fro^pi 4i hr ^ wi tot 

4 ■a^f Trifr to 4 'n* 1 4s toti war 4 ttoft »fr fnrit % 

jflqd 4 TO fTOft I^T ^[ fJ;Li|iij| 

TOT 4 ®FH fncii "^TT 4mi 4 ^RT ^ qnrt 4 3T^T" 

TO ^4 t^eil *4 1 ai'n TO4 4" ^TTtrt^ T^ dWTk 
aft R^qfr HTcft qtj 

TOrNt 4 T tr T RT qft ’3TO ^RtT ^ TOT-TOT TOP? - 

TiRr r ^feq r TOfftfr sfrr 4t tMti Tf¥f^. HTgrt 3^ 
HifTi ttMi wt4to ^ ^3? 3??!TOP# 4 4 hr ^ to 
Trigaff ^ ^i tonros t 4ro 4to front to 

toth Nf+dkt, <*fr TOirqf to ^ to: 
^r toi srihr Iroto to, 

cTTOT troff 4 TOTft TO|cT f^| SR# 
*ti*tdisrt sftr iji'jri ^ fa pi 4 

+’imim'i to 4 Iroit 4t to 4jT 4 hto 

^T^TOJR "TO ^ Wjf’Hn RiT ef| 
T RRJ 4^R t TF* 1TT TO ^qliqi ■• I pJ|ti 

TO ^11^ d'f^r ^R 4tT? ^q?| ^TTI 'if^lft 
H^t^T 4 t^gni p'ldl "t 3fk T¥iiH Rtfeq? 
TR ^ TF^fE Itoft 4tl 
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tor fmit 



1929 4 4miHl 4 44 4 Fto 4 tot f^rajT ^4 4ti ^tt 

4k 4) 3Trf*fF tot 4 FTTM fto 4 cjdlFI faeRT ^1 Fto F, 
^Rriy, 4 fitct fto to 3 tjiti ^n4 fr 4 ml' Pck 4 Fim 4 
STTTl ’HlVjilclcb tot 4 =h(l«t 4 4l 

Fk i Hl 4 4FT FT 44T FSIFI 1929-31 4 4kFT toft FT1TTT 

f^totoHITTMF 4 STWR tori to toft 44l 4 TnF-TTT«T 
tor mn Ftito 1 tor 4t fUtihI ton 4t 4i ft^ 

WT toft toto -gfto PFHP^ld^ 4 4 FS1FI 1933 4 
toft to tor w^ft 4rto 3 fwtfft ^ toni to ^tot 
PhcTI f 4 to ttoF 4 tft "4 44 toti 4 tr w4 4 
dl+flM to 4 4 torn ftf wf to ft 4 4i wk tommi 
f 7 f44 '^r' atot 'sf^r ytoi ft 4 4i 14 ^id tom Fto 4 ff 
toriH) 4 FtoraraF 4 toTFifto- 4 ff tok mto 4 
fttf FT^jm Fitor to tot 4 ■qto anton 1w Ftot 4k 
■3tt 4 torF fhf) 4 frt to 4i 
1946 4 to 441 mn 4 ff| 4 h<=iPi (4a tht 4? 

4s4dd to4 (Tata Institute of Fundamental Research) 4 FFT 

ft 4 4 to; toto ton mn to 4 knto 44 4 totor 4 
fton 44 4 fitm ft 4 tor f^t tff%t fts 4 tor 4 
4 wi ff to 4 to ft; k ton wft 4 to 4 

M 7 ! m 4k fTT cm? FF fa*lH 17FHF FT F^l 44 4 44 
4 f4f kto 4 4: ff snftor-to 41 torto ft 4 4, 
to4 Fkmkt to T: to-to 4 wrc 4i 
1962 4 zrzr totoz tor 



tokto ftto 4 ft4 

3TJF%T FT tortFFT to 
ton Ml 1964 4 ZRT 
toto to 414 ) n if 4 to 
4 to? 3RFT7T-w<r tort4 
Ft tftor 4 ttoFT tor to 4 




tor F?to toto 
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tol Ft T=r?to totoH FIT Fftoto tor tor (Maharashtra 
Association for Cultivation of Science) 4 TTTST F^l 

to ftft jmz toton 4 mr tssfftrtt 4 fto Tto 

■^n 3H>KHl (National Defence Academy) 4 tot Ftos 4l 
toton 7p "^F toto tolto 4i f 44 totot Ft 
FFltot 4 'kF tolto (Archaeological Society) TFfto 

ft 4 4 to; tofto tom to Ft Fkrtot 4 toil tot to 

f4to FT Ml to MR-FlFFlt, Rl Id IF Id) to 3RT wto tot4 
Ft tor4 4 to 4fkr tom 

1931 4 4m i h) ft toR 444 I ^ 

totoT 4 iFii "stot to 44 w 

Ft 44T 4 STlFtoF Irl 4 4l FTFt AA^JmA 

tot 44 4kr to 4t ttf ftoikt ttfr 

toi4 ti to? 77 z/4 

1949 4 4k I Hi Ft FF-HlPHfd (path- f 

geometry) t4to 4 to FtoT FfWTF ^ ^ w/ ^ 
4^4 kiFFTt toto ton wi smm ft if to 4 
to 4 to tttor fto 4tol? 44 jwf to4to 

F5FTS TtoF (Institute of Advanced (Exasperating 

studies) 4 toto ton ftt to ^n4t Essa vs) 4 wjcmt 
anto^r 4 tot tof i^i 1 

4tto t ft ' g-g i cHF tow 4 P^^^k f mr 4 FtHtmd F^pitd 
tort 4t aiidk i H i ft 4 4 tto4 tototF nto^K) (4 ff4ftmd 



wrmwt toF w/4 
JJF^ten 4 nlhq (KM 
k/ F#' F7 to 

^tgcj ???m ®n/ f44 
3 JTZW FT |TT /%f Ft 
arF# jmF 
F4f (Exasperating 
Essays) 4 WFmil 
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f&dll 



' MlP4^W) m^ $| 3#^ 

RsHI*+ ifi # mURT mm 3^ 
^A' Imkimrm RSY ^ftl ^ 

^l?i<dld ^^7 teWxfl? 

sjfw (mw mt mh t) 

3 R>lRld if cfj mUlIH) Bwl 
3R5RT 373ft TRlSAI %# 3lfc m^fa 
ml ^mT ml f»«<rfl 
tiw ml ^h+m Immi 3m wn* 
2007 -4' ^miHi mrmt fomkr ^ mrcm mmm sfk mmwr 

^FvT ftcTT ^T tidf^ __ j-_ t \ ^ \ v r 

^ W| ^ mil +WIHI k 1934 R 26 erf 

— 1 ml 3111 ^ ^ Wi«H 

3««i»k wtm ark 1947 k m#' mm i^mm kmm mi mmUm mm 
ml 3 R#mn mi -ste t fm ^rf ^r ^ n< 4 Tm mlfs ■£ 
ifesfHt ml ^nml ufksr ^ mjjsm mtf ml immfa mm wf 
f^TTI 

2007 k <4>"i4i 1 Ml ml mm trtkI ^ 3Wi ^ fl ^i -srg^ 
ifesftfkkl -% o^KsiiHlf ml ysrt mi 3pfT3R fmm mm mm 
Tamm k miml ^ m? mlqiHl ml k ^im fe mkl 
fmm afk k ‘mlmiHl mm’ ml mnw ^ fkm 

im mrte mm; mi ai^mm ml fmm 

km 58 RTei ml ammi k 29 1966 ml fmmsjm mferm mi 

%mr ism mmj maiM' rr ^1 mm mkiml -% <4^1 4fem 
RkKR ml RK m^rfl 






■fkrl mm k mm m, “fmm k amml ^fmrnr fkm^ ml arrmlm 
Tok men mlf ml % ■gfmrrfl m ikfrni^kr %Tfkm mtamrf ml 
mlm Rif mr mrnmi” mm k 31 ^ il m^ftm mmnj mmf ml 



^PimK Tmf sfrr^TT m 3Tmfm*r 



mi4shnT mr mWi 



trnrni m?lk mfmmRPmm mkff ^ m^-mlfe ml m^mi 

^ ^fmr 

■^pll^ftk ?14 m ^mlk mlrnm ^f 
w^pt^ Jft mim an^ qi<41 a^4m 

'^mfmr ml, zizi i^jtr 

Sg|g^. WL~ \' W mks-TH (Tata 

j ^iApf r* 3jh[ Institute of Fundamental 

\ Research / tifr), mimr 

^1 t \ TTTIT1 ^ ^ 

' ■ ?1 Sf^' (Bhabha Atomic Research 

V.V gm< Centre/ BARC) 3|R m#R 

M 1 ' iBilV TFTcR 

| ! . ‘ mmMmMni |lp y / (Indian Space Research 

] hi iJmmmk h ‘m /^ / Organisation/ ISROJl 
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Om fmr 



fttfcRi fwift , ftftqft ■g^M, ^tRT ak ftftft w 

ftftft Bftkfc ^rnrr 33 *pt 30 373331 1909 3ft 3*3f ft 33? yfdPsd 

3113) kftfTC ft f3TTI ZI3T ft Z33ft feklft «ftl f3R 'ER ft ft 
trq; 3ftf 37ft dd+4 3K3 ft- 371^33 ? 3i4*h 3ft ^strt ^\ ftftft 
3ft 3RfW73? fw W$i k ft-ftfR ftfc BR 3333 "Blvft ft ff I ft 

33ft ft #1 ak g?33ft k ft^3 ftkkr fti tkrr k Pwm 

gtdddcdd 4 Z3ft <jfldd>| ift) oTO? 33T3 ft 333 3ft I P333BR 

ak wi ftftB ft k ftftft 3ft 33ft fth 

41 Pm 3ft*33 3 ft kBn <s414 33 k k 3T3 <i^ 14 3p5 34 °in^ 
k WT 3TTB BTkr ft 3^ 3ftl 3T3 ft Z^3 

k %TT chf^Tii T|tT| - 33 ft ftM 31?ft 4 % ft ^ftfkTC 3 ft ak 
ZBI R*jt> ft Pfcftl cB3 akft 3i 333 3fti 33^ el 41 3ft {>[4 
didd ftlfacn fq^iN k 3T^ < m ft fttl 33 R'll ^(ddi 1ft*33 ft k^ti 
3f swPn 3ft 3T?T 37 T T^ft 8 ft ak 4>P-sM Z^RTT 3^3 3TI 

ftftt k z3rc tw ft gifadft fft^H 3ft yi4M r%t ft zftkr 
ftlft 4i 313 J lP u )d iw 3ft yi41 u «i kNlt ft ftclft 3ft ST^Rfft ft fttl 
1932 ft 'J^fT 3131 ft W3-3BT krilPVN ftftft PkHdl 3333 




?4# 3737 
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ft 'RjR<a ft 3TB3kT RTsftftt 3k ft 1 ? ft -q^k^ft Rrftf fti wr 
w^\ z??k akft^ ^ra^fft fft^ft ft ft ^ w 

SbM'H fBB ftkR ftt^T ft ftt fftdT Rftl RTRT 

ft ftPkR 3?R.T3B. BTZRT ^ Rlkftd ft 3Bft ftqB-^. ^ ^ftl 

WTTd ^dldVIHrdl 3k ftfaR fftftdT "q^T. c^ 

RTkft^T ftt WBT f\ ftl 

ft Ift^ qi^rr ^ f^TT 4 hn+ fti -qftf ~ ^^h - hF^^h 
TRftftft (electron-positron scattering) kt^T ^ ft( 3TT5T 
RTRT-y+lftH (Bhabha scattering) k BR ft Blftt Bfftt tl ftB3? 
ei^eu fti TfT8T Ihr<+i< Z^ftft ‘ctiufti-s 'fft^RT’ (cascade theory) 
^T M(d4Kd IftvqT, Rl(ft 3Rlft#T fftlftf ftteR ^fRsqT ^tl 
13 4 hkhT k bk rm 3ft -ftftfe -g^r ak kgB ftfc fftwft 
■ft ft qkr I 

1939 ft RTRT Iftftf 3ft sgSjft 3T cfftl Zftt RR3 fgftk 

tft?dg<s fes toi "ft ttiK u t ft 
'knpRi' ftHRiift ■ft kiq; srj^r 
3^3 3RT ft) Rq;! 31FR f^ft 
^ SRgif tftftt sft, 3ftffe 

W33f ft 3T3T 3ft 3R3 ft ftt \^0 f'jjP 

3 ftft ftNft) 3fttl Z33ft X\/ 

Isqiftr -ft 3TR3T 3T3T 3ft JS ^ ^f T ffc ^ 

3Rftt3 ft^, kick J^V l!' 1 

(Indian Institute of Science) ^jQ M f fl 

ft ftN&ft tftB 3f I 3ftT Z^fft / fjlgw v KW 1 : f 

W. ftkTd'ftl 3T3T 33Z ft A .. Af^Sv' ^ f 

33? 31^13 3ft -mm m u r 

ftsRkftklftiTftSi If /‘" 

-qr 3T33I ftkr (I / 

33 ft arrcrai // y / 
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<)*/'* f^Rfft 
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kTOk k toto $<&ifR 4 > 4TO k k TOT- 374 TTO 3 k Rk 437 rrt 

fa 4R UTORUI fa TR4 T 4k TO 3T4 ‘RfTO TTkNiW fa ■qfjrf 
k 3TfR£ i?l f4k Ffa TOTO k sk^fl 4'^ 4> "^TTST fi7ci4K kt R 47 
fki4l kt RK k 3^ 4TO 4? •" lf*j|ci 5 l 4i 7R7 k jhRh<& |FT| dbkl^ 

Rt 37 Rftak 4 r+< u iT fa oq^K fa 37*2744 fa fro* toto k to^r 

TOT3ZT kfaTOfa (Geiger Counter Telescope) R4Ji^ aflT Rt#' TO7#T 
dl^HI fa ^4lf TO?T4ff k RRFTTI 

tg#T TORf£ TR7TR ¥lk ^ TOR TOTO ftR 4TO fafa RT 37T Tlk 
IRI k TORT7 ^TR TOlf ^f %lf4TO k)*T 4k aqRR TT^TOoRnf «ff 
TO fRT ^TPCcT k TTOT TOlk 4k? aTO k.aTR.^t. ZRT k 
^Rk 4k k TFT RFlk ^ 47TO, “?TOTT 4 k?TO f fro ^R 3R4 k?T 
k T^ 3Tk 37R 4# 4k f^R TRTO37f 4T 41TO t 4T7 RT 4k TRTOk 

aTO k?r k TTOftcT 4kl” 

TOTO 47T fk^TOTT TO fTO k ‘^Kdl fa 4^TO’ k^T k WTRJ Rwrf e£ 
TO k$lpl<*> TO7crf<*T <M|i£) 3rfc RfTOR k TOR 4k ^TT 
fa k fk&ft ffafafa 44 '3?' 4?f TOTO4T -q^TTI TO4 TR7 RF4 7RR 
fa 3FJ4H k TOTO k 1 ^ 1945 4k TOTO TJRTJcT aT^TFTOR TTTTO4 
(Tata Institute of Fundamental Research) 4k TTO44T 4kl TRTO 4k 
Upaim krokr k ^ rrj ^ it trsti «F«rf 

WTRlftcT ^JT Tlf sfir ^ «f( ^Tlt kf qjqT 
I3n «7TI 

k?T ^ TT^FT 3F4MH5ll 'j|c|I^Tq1M %F 37k ^TT^TT ^Nf ofJT TFRT 

WcT k 1k?H akr 
kki)fii<+>l ^ k 
T^k?ft ^TfRTTak' ^ 

P|-h 1 u I 3^k <S'l=t>l Iqqit'H 
^TRT «TTI k k?T 

k knfqqr kr^ukf 
tiht-^ht T«nfqcT ^rk 



^ kR ^T^fT fa TRkfiRT 4310141, TTFFT 4 t T|Rt T5Z TO ^tl 

"?JF37RT k eidl ST^PTFT TTFTFT k SRlft^fkl lk>< u i^ 37k 

Rlkrf TT TfkTOfk TO ^371 1 TOT kk-ktT fa TOTI 

■qT«n k ufcP7T3k fa torpr fa 3t^t ^ttot kt 37k k TOk kro 
fa to %Tfrorf fa sTRTfkr to ^1 tott k kk ^iM k 
^-kik to; fkror ^ fro; ^ T7TO k^ tor to tTO'i toto^ 
k fro, kkror k akk^ tk^Nk TO aTTfro^r kk fkror 
(molecular biology) TTTO ^ k klfTO^ TTOR 4k kPskl 

^t#t ^ iroW ^ kro 37TkfTO iron i 

TTOTOT ^ 4K kRF k k?T ^ 4TTO3 

TOkTO7 fa TOlkk TO7T ^ irk)' k Tkkl 

TOTTOT 37k TOF TO 3TTO7T tkTOT TO «IM 

^ 3PTTT TOT7TF 37k TO^lf k TOTOTkcITWt 

TO TORT TOTt TO fro rTO kTO k 3TTk 
. * . * 
TOTI TO^i? SFfTOTOT TTT^TR 3TO 

toTOt toto3 'zfa to4to7 # ttTO k TOtk-^rork toti 

TOTTOT TO TORfrokf TO TOTTOT TO TO ^TTTOTTf TO TO TO TOltl 
1941 k TO tftr TfknTO TO TOftfTO wr TO fa i 1948 k TO 
TOfroro ■jtttott fkro TO 1954 k tor ttttot k TO ^ -jjtot 
k ttTOTO fTOm 37 TO fTOffTOTO k TO TOTOte TO tottTTO 
k kt'gktfrorfTOni tor k totoj TOf fa Iwro ^ rr k TO 
TOt tot trt tort 1 

kk ck toto kTOkiro ktfTO fTOkt k tor totto trTOTO 
tot fa totTO 3t^t to 1 TOk tor fa 37RiRr chi4*m 4k TO 
TO fkk RK k TOto tttttTO 37 k ttTOt tor k tor 4ftort k 

fTOfror fTO I 1962 ^ fafa 3TTWTO4 fa TO4 TOTO k fatfafafa 

k tor fa TOkror 4k wrrti w fa k tor 4k TO rTO ^ 
tTO wfa ^rTO fa toto k kror 4k 1 



34RE7ct k‘ *mn k aTO TO k wwr, 

“fa*f ’frftrtl i? f%> W*T V/74 k ffaFT 4>7 
'fi/k 45? <j>< R^k?” <s*cW 4 <?hcfcf 3W 
4^/k ^7 SFFFUFJ ffan 4TO TO %3k4 
RT* 7 R Ptfifa faf fvlfa P>fl/<) 47 jfal dwj 
7777 ^7 TO 4R TO'/ 
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jfwr fmti 



44*TT 4 TTTXFT 4l 4 4*RT 41 sifedd isri' 4k 
?TH4 r #rta 41 <4k1144 41 ¥RR ^ 4 ^Tj^ci 4l 4 TR? 
< =heii c hK 4 4k 4 41 cn 41 1341 4141 4 Hi«al 4 — ctiell , 

414, TTTf^ r cil^RflcrH, oiHNIHl 3Tlf^| sr4 qg^sO c 44 m 4 
^frh 3&m br41 ^rt 144hk1 ^ 1441 4 41 wtH «fh ‘srt 
st^srir win w «r *4 4 *tprt 4 445 
I4**k H=h^ei 14 rt i#t 41 trt wr 4 4 r 3tt44t 

f^TT, f4^l4 WT "34 15,000 ?HJ ^TT RKt RTferfiRT 



f4n wi ^fcf ^vR hr fR rh 4 3 &m t 14 hh 
5TfRRH HTRH 4 ^5TZ RT TR7 4fl?TTT 4)dl<frPd4 H44l 4 fRq 
14 rt rtt «tti rt*tt 4^4 wj; kR sr 4 hr 
stjbwt 4wr 4k wm w; sfjsrir 4?: 41 ^tr4 
41 ^4f4r t 4 i?i 



‘Rtrt 14th 4k ^fht 44 41 4^ 4 «ra? 4i sr4 sfht 
14«1<aiR 4 4 wi "344 ^r4 ttj4 ^ 41 1 tr? hr hh trt 
4qi^iai 4 "3 h4 ?h Iwr 4 ^ 4 ^4 hhr 14tt, “44 
'^H^llddl 4 RST ^TIF WIT f I” 



■5R rtrt 3t 4 4f4rc 4 44 ht: 4, 4z ^4, tfrt 4 24 hhchI 
1966 41 t^t ^4 I^sh 4 3^41 ^ 4 h^i ^ht| ^ 4 *4 
^iPm hR -jr; 4rt4 tjtj 4?t 4ht 4 ^5 hhti 




I 
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Ttwr firart 



,<Lk 



assist 



<^oi fam *t h^i^oi^k 

l ) ^ ^ 

l\ s -^(j PB f ii ^ F?t ang to 

(^/^S ) 181 "R'skUsk R?t FJT^ W 3 ft 

.J^j|jgg ^1 rff£ MR 3 FRTF if 

(jk ^ J)\ if ^ ^ <tfecr1 

l^t far TtfakRl rr^, 
gKSiip W ^ TOH FtfTO fRRTR 

3 Ft-F- %RTI ^ ^ ¥t ^ 
TOFTRTR ^TR «t 3=fk ^TT 
tort ft % TO fTO RRf 

< ®|§F ■ TOR RR*f RTOl 18 Jm 

'hi *h*H dR ■S'Vi’i R??<rtl 

*rn? - jM fmf %fe ^%rn fTOn - 

(TOR: 3JFT.y.mTT.TT. W^Tm) .. - a ~ . 

1 WP1 FTOFT TO F TO 

t^fdfVd'hH” (Compton Scattering and the new Statistics)! Rf 

xIhI&'H dJfW F TOcT «)«/£d? (Proceedings of the Royal Society) 

"4 «Mll ^llfleh Rft <J4lffcf FTRT =h<H 7t Rfct ft f9>d)uTftb $> t-f 

TO#f (Philosophical Magazine) 3 RRc£ ft 3FR RitFFR MR tJrT 

®tl aTRRt Vm ffe ^ RRFR "R^'Uck RTt TOTOl ^ ^ropf RR[4 

^ %ti FTFT F*+R RR TO TOtFR ftfcTTI 

FTRt R> TORT qt ^<ri u 'S TOt ■gti -qTOlot ^ "TO FPflrrHHRkk 
MFTT FT TO fRFTR-FFF fTOni fTOft Ft TO (PM Tj4 Ft TO 
TO t) RR 3M fTOl MR ftcTT t? FTFTf ^ fR^R Rffcj ^ RfR 
3 fF TONt FT f| 3 fqrRtMrptiRJ^^qn:^ 1.44 ^ TOt TO 
t 3 3MR: TOf RTFF (white dwarf) ^ qRclRfd MR ft MT<t 
ti i.44 Tprr Mt qftRT 3M RMtemn^ if ■d^i^su 
(Chandrashekhar Limit ) ^ RTF "^1 

1930-36 41 R -q^<sK chip'll y|4><H< <kr*-h 



&fnf&l - rM Z 5 
(wm: ■SJFT.^Tff.^.-q. 
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FTOTT M' FFfq#T pft RRR4I M ^fRFFM RT^ T^| 1933 
Pfl% 3FRt FtqR.Mt. MM Mt MFT^ FTf if fdfddl MTRR 
^ RTT| 1935 F TO TJ^ftffFeFR FtFTfZt 4 P# 3FFT 

^ftFMFt ^ hR u ihT Mt ^ Iro; 3MfFF%FTI FfT^F^Fft 
'5^^1 RFI tFMfFMTTR H’ild^lR-^l 3TT*k TQrffFHR ^ 

TO^tST ^ FT R MFR ~Mf f^PF) ^ ^7 vS^chf 
Ft MfJFTI Rtt prot 'dJ-Hk R Ftl RR? FRRR Rl RRT FF^ 

Pfl% 3Pl4 FlRT Fit 'gfl! if RflTO FFM Rtl RF^ Rp5 FTeff RTF 
FFT^T MRtFRt’ F TO^TO ^ qRuiinf Rft R7T fll IT.fp f g R 
FTt ^ TOR RIFlTOTRF RTT tFMTF FRTFF Ft FRMt ^ 

t^F FF FFT! 



tJcTTf 1936 if ^ FFfF TO TOft erfTOTT ^ FJTFt Mtl 

Ff FTKt FftFTTOft ^ M Rft FTt Ft I FT%cTT RRTTO sflf afR 
TO TO? ^ TJFTRTTOfTOl Ft I 

1937 4’ TOFTO 4 tTOrnt tFTOFTOTF ^ 3TTORR ^ fTOT afR 
ak 4 =r[ FFtFRTeTT (Yerks Laboratory) ^ ^jJT RFTI 1944 4 ^ 
Ft^Fq f^i 1950 ^ f?to ^ anro TOTOttoft ^ fto 

^ FTF FTOTO RR RRIFtRTt ^3R| 1953 ^ MTOTO afR 

^TOt Reft % 3 TFTOt F^tFcfT TTOT R 7 R cftl 



RR aTO TOf ^ ar^gcT TOTR FT Rft FlFltR Ff-fTOl 



FFFF ^ ar^M FT I 
1946 Tt ^ FW TO 
iRR 3TRRt TO j I^IMI ^ 
fRTRTTFt RRT 250 



troftFte: RTt ^ft RR 
RvT^ R>TO Rt WRf Rft 



RTRTT ^ tcTF RTT^ 
^! TOJ if Rjt RR Tt if 
<S^1«h 'lcfl'4 3TE®t 
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tfy n ftwt 



kTF T TcTT kl 1957 k Fk ktkt’ 3pd4d-ktkt Wkf, eft 37fc kFT kk 
klfkkT fk^H kk ktkF ^TkHT fFFTI 

■^J^R3T k>t <*ii4h 4* fd ST-jcTt ktl d'l'^l nil'll kT fF> y=b Ft 
k^Pk k afa k kf>k TTTF TFF kk4 kTRt TFf k Ml 1 ! ^ Ft 
f| frHfcm. IT 37TH-kTT TTTF k klk k fekt kT Spk kd kkcl, kkk 
STFkt -^pcjTjf srsft kkk ^8JRTT FrfFF kR 4tP<rH7 4t J KH 

kHTt 3?R ft>T 3Fk kflk ktt k^T ^T-dk) k kktFI HlP4d 
jIW^hU ^ 3T3RIT, “k Wt kTT fkkk FT kk WRk %73?t 3?tT 
37k k UF 7 ktit-kt f+dM fcR§ FIFtl” ‘STTkt kF k tkikt FF 
kk k 3 tw ktk ^ ftt F?ti k ktkk kkk srgrpTFT ^ ff-ff 
kk k? dik TrkFF kk k ^ ntPdk; ^kh tkkii 
k pHHkg Fkk k kFFF kirk ^ fsj 3 ki 

377f^ # 7687 k sfes - gF^fiffkfW (Principia), 

sfefr fg577? ;£ &r k /F?k 3k w? Jm^f jfrf jjf# k7ck #/ 

T7T 3k P7?F77 377377 7F f #/ 7730 k 37c£kT # 3k Jkfa 3?k 
3737F fen tJJi # fsffkfw ^ W< R^k Ttkk 3k 

ajiqfcfr trifaff k &IT&J] Wtl W$ &wft 3777 % ^3? 5777 5f?P 
3kk 37fa3r TpR k/ 



k|k k RFFT dklPH* ^k 3TtFFt RT 37T#T FtkTT TfT kft WeFT 
^ pi>|+K kF ^ tl ^TTTt 37k k^k^sK ^pRTT "5^1 d^lPtqiT kff 
■ kkRT k 7|^ kk 4,n4IPcid knk T?k ki k wk 37fv^ t|?t '3k 
kkk kkt kR TRprnf TkkikTjjf kfk kkJk krkf 37k ^ 
kkFTF kk3k kt Flkf 37k ^kfr TTRFTnf % kRk Wlkfl 37nT k 
73^ FFTdT fkr kk kkFTT37f kk ^d^HI Ft FFTT, 3pR fkR k 
FF o'l’^'l ^ trF kl^k Ftkl 

k kWF 37T^lWTT3k ^ ^Tk - kSTFtk <lPd«=b1 (Stellar 
Dynamics) - kT kkk fkTkll 1940 kf "37F)% Flk ^ kFTkPT kf 
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tkfkkF kkK — fkfkkkmkr TSTRRRF (radiative transfer) - 
fkkk kT kkr kFkTI 1950 k F^Ftk Fkkfk ft*Rdl (hydrodynamic 
stability) - k fk^k kk kk^ fkkk, kt k=F 37FTF 3ffeef 
kfkFkT t - kT STJFkH %kTI 1960 ^ k^TkT k %kkk ^7#ff 
kft Rkk k kTkR (pulsar) kkT kkTTTR (quasar) fkRR ^ fk'dlk kk 
T^kf ^f| fk kf-kf ^kff kk k-SlP'd+ o4ITs#J| %k kf?kt «kl 
•q'ST.dot k TTTRFk klk^RIT ki Rifl'd (General Theory of Relativity) 
37TkR kT fTroi-fkkT (black holes) kk 3T«kkk fkikT sffr aycpf) 
krfJS ^7kk7 <f Mfe qbcf 3m (The Mathematical 

Theory of Black Holes) k kkkk okl^TT kkl kF 'JTkkT 1983 k 
kkkfklk if I k Fk Ikkk kT 37kT kkT kkk kirk T#l WI kFTRf 
21 37kTk 1995 kk 1[3TTI 

kk •q^Ti<3< k 37kkT 37fkkTfR Wf Ik^kT k ‘JkfTTT kT^ kTTk 
Fkw kk^ kk k TWkI kTI kTTcftk kfkkk TTkT^kk kk? 3TTk?f 
%lfkk? ^ kk k k^kkT ^ klklkk-'Jkk kl k^Ffk k£TTT k 
TlkT^kk ^Tw<i[d 3#7> kkkfkkTT Tkrfkk knk k tkktk TTFktk 
fkkTI ^ftfkklk TFTI^fk kk krkt 37rqkf kftkt k Pd^i) kTTT k>T 
Tit «ffi k^kkr k wikkk kkk f^nk k kkk kki 







kk kkT ^ kfk TTPjk TTkkk '5pk Ft Tk FlkT aftT k^F 
37kk7 ‘JTTknk k Tl^HlIdd %kT kkll 1944 k k^F 
Ti FFFk TlkTT TTfTTT?k kk ' c tkft kkll 1966 k 
* 3TRkk>T kk kklkeT TTTfTI kkk7 fkFTI kTTk 

1 TTTkkT ^ 1968 k k^k k^k 1%^ k kkRUI 
| 1983 k kk fk?F k k^kkk ‘jTTknr kkF 
1 ^TTkkT k TRFTfkk fkFTT kkTI- 

1 k^k7§T ^ft i qrkk 3pR khm IF^nk k 
\ k 4dlpH«6 kk tl kkkTf Fltk 37FRT F7§T 
1 sftr TTZtkT <ft kT Ft, klk-FTk k oq Pdddd 
|-1 kflr kigk klklk ^tkTt k Rrltsirl kl 
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Om font 



to) th^rt sftr TfFtro tor) RfR to) sfk to#) h^h 

TOR) RTf#TTOrff - <1*#°#, 3 ,'#, flidWR sftT ^<alq - TOt 
^>fdqT xjR) «ff| TORR #f, T?HRTOj W ^ 

y t oKrlPl^R TOTTOi fiTTO ^TITO $1 ^ 3TTORT TORT 3TtT fq^ll F> TO^TO 



3TFT#FTOf FT WI 1# TO# «t f«H+l (q*<ld RR <i'1 c til S'W'fr 
gsj Tfz ■&$: qfezjfem vfc Hlfejvw FT R7# (Truth and 
Beauty: Aesthetics and Motivations in Science) ^f FTO TO Rq>dl tr 



yw-|qd: TOTS? 3TTO fTOTSRT #ffw) TO) to>ih TOF ■hhm FT 4 iso 
FR IR FST #T o#l<sR "E(ft TOifTO TOR) fTORFTR 3TRF ^ — 
-&m ^JT tffcR 1#TF TO) RR# «m TO (National Aeronautics 
and Space Administration) ^ <iq=^ 3TKT 3?lT oh-hH ^f 1999 

#ro cfft rtot) <^d<lq totoR - ^ ^towrt tott tot ‘to^’ ttftott totto) 

TOT # TOFT TOT) RTOT TO f# TOR TOT f^TTI 




TOTOFT fasf)H RTR# TOT) RHjfTOR ^ TOTRTTO f^TsTH TOT ?ffTO 
TOTI RTffTOR TOt #1 ^ TO# TOi RTF ^) R# #) IFTO T# FT RI 
^ -^T #) ^T 1?SR FT I TOR TT5TO TTHft Ttcft eft ^ RFF) 3# 
TOR TOT# RT?fTOR TO) FTTO TO) Rfa 3 ^)# #| fR #IF TOC TO) 
rR toWtT TORT?) fq TO# F^-Ftd ^)# # TOR) RTffTOR ## 
TOt fchdl TO#I TOTOTF ^ TITOTFTTO TOTRTTO ## TORT TO¥ TOTRTOT 
TOST #TT RFTft#q fTOTFlt FT 80 rNFTO 1## TORT %lfFTO 
TOFFT, fFTOt TOTRFFT TOTFT TOT^ #TOTR tl 

fTOTOTR TOT TOTOFF Sp^st 
Fftfr## R #T! FfrTRT TO 
TOtTO TOTFF '5d c h TOTOFF ^ 
TTTTOTTf ^ T%5 stl fHfsFT 
TTTTTRTf FTO TOT) TOTFlf) FftTOT 
TORI 3TOTOJTOF R TOFt TO) 

rr^t ^(rto) Irr ff^ Ffrror 
TO) «f)| 1920 to) TORTO $ FTF) 
^ TOFTR R RTTF fF 

Irtor ^ fqro TOTORTR 4 t 
RT TTTRT ^ fRTO FT RlftTO 





166 



ifai ? fmti 



cfft sh l fcw ft P*HHT H®tl 1RR» ^ 

Tt^i f4r 3rc4 n^nf 4t f4p hT u ^0 x r^fcT h* sfTHifcr 
■Q^ fafli RH HJF tHRTi! 21 PRT4 ^ hRsr 4 f4RH nRqK ^ W 
■prsft yi4lPi=K HRH "3 •i'i'6 sn<4 H<|l Hidl— I hcii h4 

4 Hi^ 'HRdld 3?R RlP^I ftrsj^ 4 HT HT ft Mcol-mi 'HH 

fHsJTR 3 3teR-4t4 4 HT3 Ht fHHt PTHT % ^ ^ 

tj^T =h|4^lldl HR ft "5RFH HR P\*(l, Rl^A pH>" Rl'O^^ 4t *OT! 

Riaidd 4 h^4 h 4 3mt Hfn ^ 3^ stfcfr 4t4 #s4 h4 ^ 

sffl if 3^#‘ {HKHTH 3THR;, *iqie«nid 3TR «pHufl 4nt 

3RTp4 44 PsHUt 4 4t Rtd^ HR H\^\ (Hein HTI 
mw$ hRhr h 4 4t4 ^ rrh-rth twtt nrot ^ 4t HfH hr!h 
sni "3^ apRt wnf^RF Pa*^mR<iK hr d£<i nta ®ni Risuh h 4 
^affl 3PJ*JfHT 4 TUT 4 ^441 ftcT ^pH^hl HR MSdT HH 
■^STlftcI iHvHTI fHHTf HfH *J^<nl 7 Tl4141 h 4 Remold 4 °<§4 
HHTfHH 4fl Tf^n 4 % Wd4dl 3TK^R 4 HfHRT HFT %HT 



44 "4 H^ HR 4r "Hf I 



THRR h 4 Hplf ■HHlkl HR4 ^ HTP 

tHHRT 4 31SHPMK ^ TpRPT 
HR^H 4 Hfi? WI Hpl^ H4 , HR^ 
Ht.pa4t. pn hr} 4 h?4 ft 4 

4)R§|'3| Rj^qRi^KrRl HP 44 

4(3 HFR HR^H 4 PlPRRT 

tcTHTI 1939 3 "3^ yi^RlU Pl^lR 

H WdfaH Pfl^lT <jn14 H)tl '3Ht 
RFR feftH HROT 137T 

fmaft HzH ^ wm 



cftePT HSTI W H HRdtH fH5H 
RRSfH, ^IdR ^ Ht.Ht. HHH 
H l 4<^d H SRlf^H fHRHf HT 
ptNhtfJ d^li 





STRTfeftH Rm u iT HT ?fRl ^ ^TR PdshH HR SHR 3RTf^T kf^TR 
PH H>t 3TR 3HH7f% p3TT| Hf HfH dilMil RRRT HHT 

^HTH^STT T?t HT t^HR fHR^ ft Wk HRd 3RlR^ tfr | 4sfr H 
^ iHHRR ^P PH7 3Rf!§ pfRHR 3THT Hftl HmK ^ fsRRT HJt Hz 
HRt-HRt HHRRRH prRFpR pRlfeRt RHlpRlSR ^ ^1 HIP ^ fR 
pNf ^ fHHTf HR fRHTI HRTHlf W% Hft ft HRlR’ f - 431 
HRftf^H 3^R 4^t HfcpRRI 

1945 4 tH^Hp^ Hit RRlfRT ^ Hip RfKPH^ HPRT pffe RTT| 

h?i 3^4 itim ipe. ?trj ^ wkfa 4 mH 4tpn.^t. p4 

Hitl 1HHH SR — chJU-Hcf, f |R jfcf <$fZZ$g& 

(Cosmic Ray Investigations in Tropical Latitudes ) I <H<4 4tHHR4 
4 snkHHT fH^«4H HR 4t 4<rrm SRI 

■^HHHHT HlfRl ^ Hip ^ 3RP?fHTpt Hl^Sd 4 fHHRT HRTHlf 4 H^ 

HfSRp R*uPh<1 h 4 — 4tfRH)' 3R^fFHR x^Kiieii (Physical Research 
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Laboratory); qftfT , fftft aftW 3h^h 1 Heft 3 u nRift 

ft TOT FTlfW fftqT; <T«TT <±-WI^ fftrft 

nftlRll^H (Ahmedabad Textile Industry's Research Association) , 

ft fft wftf w ftfa qift WcT 8ft wftt W«=bl<i trstt 8ftl 
WTO W ftq 8=pft 8=nftt W 8ft Wft TOW, fftrft TJT 

(Operations Research Group) TOT TOcflq y«j^ WrdM (The Indian 
Institute of Management) ft dftlA T^flfW fftqj Tffttq fTOHipT 
TOWT (National Institute of Design) ftt TOlfw <=hft "ft ft aft)') 

wq fttl ft fror-fror ftqfqfftfti torttI ftt ftftft ftfc 

8qggft ftqw ftt ftror ti Rft qRqftnnt ft ft 

-sRift ftfc wft -q^fft, snfftqr fftftTO ftfc ti^t fro wp 

^d=hr) fti 

TOFt qiftt ft ftw fTO «ft, ^ WT 

^i^c|Rd 3TO TTTfq (Group for Improvement of Science 

Education) W W fftWI dl< ft W ■H 4 ]? "qwftTFT R’K 
ftwfqft^ (Nehru Foundation for Development) W TOT «RTI TOlft 
ft ft?T W WeTT TTFprfWf tftlFT wfw kw 
fftroT 1968 ft ft.ft. tor ft TOft ftftfqq toft 

“sfwm ftteii qftf t?’ ft fftwi w ftroR arrcqft ftnr t fft 

TOPTlf fTOT ftft ft ftg ftl J KR wft ft teR TOR ftft TOJrf 
'^I HIM,! 

qq -tost? ftft w ft TOft tow ft wr f*ft ttot sqi 

1962 ft TOFTftft ^lt?<<rlld ft ftr ft TOftftT fttq wftsFR 

ft totto ft fftq; tftsFT TOrqrf ftt TOftfftr fftqT i tot tor fftq 
ft qTfftmiftt ftr to? ifftr ftftfnftt W TOftt ftro-qifftT ftk tott 
wift ft - "fftriT w: ift fti w<j wrrnrrf 8ftt TOft 

fad-^el twr 8ft | T^tft WcT leR; S^Tfel =hi4shH 

qft dheM Tl qft WT WT-'f^T^T, TlftR ^ fftWH, fttWT 

^fdbqd li ui) Hlftftr ^ 8ft fftqr ^qwt W WfR fWTT 

<ftld! I 



fk&n mim^ 

TFRl^lf ftNftfftftft qft ft?T 8ft qrM cTHTf ^ f?rf ft wftq 
WRT "Wft ftl WT«T ftt ft Wtiftf ft ttef qRtdid wftq^fa W 
ftWT WBT W^ft ftl ft ^qT^ft ft % MfiMH ^ ftftf qft W WrT 
qft iftqrra ^ enft 3 tR qftftn ftr ft Wf r^\ Titl tft^WT 
8 TT ftp ^ d+ft|ch "gRI qra ‘wnft’ eFTm fwftw qft 8grf w 
WH1TI 

TTRl^lf ft ftZcTTf? $bd<WHd tfclfzRR TTSRrffvfe (Satellite 
Instructional Television Experiment) - ^ ftlft l Tn^iqq ft 

^c-qwi ftw ftiftf ^ Tq^ff ft Tiift urcr wfeq 

■qfqrn; wi T8ftfft ■ftref =ft w wr w ^qftq ^q 
^<ai 'ft WT TJ|q> Tlfts 3TftH u l T^leT ftt T^TFTTI fttl Riq ft idWK 
ft -^iq W Tft? TTTfR ftg ftqftftjfft ftz^ (Space Science and 
Technology Centre) aRTI (3TT3T W ft^ IftshH TTRl^fl^ TftR Ruft 

ftftl ft WT ft WRT W?TT tl) Rftft 3qRI 3ft?T ft. ftftRftfel ft 
■QRT ftft ftfts Rftwr RqcT Tsqfw "fftqT ftR WWMq ft ftidl^d 

W^fqftTR ftftr (Satellite Communication Centre) ftt T8nqn fttl 

ftftt wtt ftt 3n<=hRH-+i ft ■qiq TTRfqif WWJ snftq 

(Atomic Energy Commission) ft SftzfSJ Rft| inftft ft Wllfdd ftft 

ft wi TTRimf w aftwqr ftftqift ft ftft ftftn fttqr-tftqra 
13q qTi ir wen snlwq) ft w^ziq^ft #q Tnwf qft 
wq wt wft ft ftlc ^qftt Iftqr qnft fti wmf ft 

Tnftcfft (Pugwash Conferences) ft WT fftqT ftlT ^nR , d c 6 ftftqft 

ft ^qqftq afft wwj -gift ft wfwjft wftq ftt qft fttl 
WK TO TOWRI ft "3TfW Wlft sflT ftfeq ST^WWl 
ft ffttr qpqqR w tow ftqft ft' tort ito t ft wn 
q^q-w ftq ^wq wtrt^ ftt w ti ^ ft fftq 
■jqqfm tp^ fiisikftqft ftroq ft ftfw fftqn i^ft ftft ft 
T8.ft.ft. aq^r q^qq, ift. fftzfro, qq^r ftqrft^r, wk 
qqft, 3 . 31 R. to, qRfttftq ftrc sro wtror fti 
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Tfcpj fmnf 



3TR} 'sflci'ictxci Tp # RTCTRTf k ^TO ^ fcTQ; 3TcTOtT 

TOFp pTOR fRRT %r TO#' TO^ ^bliT k aqpffcT f^PTT 
t FTTI 1962 4 TO# q1Pl=b fq^M qt PpR TOll'd'WTp'4 TORTTO 
fatfll 1966 Tp TO# R^R *£TTO 3fhC 1972 #f R^R P^RTO Pt ' ^l l fHd 
fqPTT Wl 



fashH RRTR1# TOR TOt PFPT R P#R-TRT RTO TOT ## «Pl RTO TOT 
3^1 A R.RP.TO. 3 T«jcT <=t><rllH TOP TRT 7TI# RpR TO# pRPT# TOT WI 
ft^i! TOPK 3 hm-i 1 TJcJ TOT 4 isS *iqI^M TO, ^TTpHU, d-#)# 
TOT ark WF ^ RRT #P RP^d TTTO RfR# TOT TO pTORTI 
TOfcK TOfTOT-RkPP RP TOTTOT 30 RrHT 1971 TOp P^PT TOT #pTT Rg# 
^ fasbH TORTR^ TOT #gRT 'ft RRTI RTO TR'Kh'P 3lpT TFpJ RpTTOT 
RTTTRTf 3R1T TOTg# eft Tp?Tp-3TRR TOp Pd^fl TOR TOT 
RTO# $, RT^ ^ #R TOP ^TO TOT# fTq; apRTJ k' "#P TOR TO# I RRcT 
R# SRlfiST pTORFT ^ 37ftFr RfTOT 71$ 3 RPR TTOgT TOR# ^ 
Rrlk, TOT TO<kl d'lqil <jici 5 i TTjFTI 



1974 #T TOTOTT TO RTO PRTO (crater) TO# PdsbH TORTTOTf TOT RR 1#TOT 
TOTTI TO TOT 3TTTtfpPTT # pHS-ll PTTOT #3T%RR RTRldTPHTOid 



^jTOTT (International Astronomical Union) 3 pRTOTI ‘<^pi>m # ’tot# 
TO ‘7ft 3TlV IqRPlil’ (TOf% WR) TORTO $TO # pTTOT PTOTOT 
‘%RfH’ TO TOT TORRTOT ‘7TTTPT1# pTOTOt TOT I 





chHdl #I#Ih 1 PTOTOFT TOP pTORR # ^gfrofe TOt fiRp 6lpH<n TOR# TOlpfP 

TOctt TORcftro qfedi sffi a-#)# rrPto rtPto! ^ PtotoPrto 3TOK top 

URT TOT«ff #T REjTTO TPJgf TO PTOT7JTO #[TO-TTRTTOfRTO fTO^TOT 

Ptoptt arfr tortoP Rppgro ^ wfro trori 






TOTOTT TO TOR 1912 ^f ^aTTI TO^t tTOT TOUTOITO RFTTO sfk "TOFT 
TOITOFT ^ Rfrog: TOTTTO TOWt ^1 ^ ^ldl< ^ 
4 ^ 38 ^: - RTTcftR fTOTH TORH ^ TOFT 7TOTTO R R 
ff ^\ ^1 TOTOn % TORf tTORfTOITTOT ^ Rtfror 

^ frorn rr trtto frorn fwrf ^ rtr rT. 

P'- TOR TOtl fTORfronror 3TTOT 

TRFT 3Tf% TO!^ RTR d^ ^icrtl'l ^ 

wit arnt rHt ^ fro; <iR^ri fror^ 

TOT "^t RRTR sfh TO 3TTOT R TO RRT 
"gf?TOFT TOR TO I 

Ptostot ^iPhto ark rttot ■^tttot 

frolTO Rt.Rt. TFFT ^ RTTcfR tTOTR 
' V R7TOR, TTRR TON 7T7TOR ark ^?T 

% ^ i ft* TON Rfronaff toP ttotot 

* k' RgNTOp RtTOR PtoTT TOI TO 






SHr'mr/ 
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<l ' 4 '[ * 1 ^ 711 RR TO ^ fqt'^ ?3fl ^TtP< ]?33 Rf, 

^iT^r tf RRq 5^ sjf, TTRR ^ 3R^ 

rjt r* fern rt afrrarifr ^ nr?rt r eft 
^ 1FR R3 TTITO feRT fer ^ Rh Rl^f 

^ ^ ^ ma? tf rir ^ ^ ^ 

fa?rr, w TO RT — % 3 Wt WMd 3 ' ^ 
tf to TOf fern t qfti tom ^rr r# 
^|l RR£ 3RR5 RTfT fTT Hcf tpT T3l*li RTO ^ 3TFfTRT ^ ^ 
^R! ^TT '=TfT -eSTI 

^ ^ R °h5T r uhi R3i TTpFT ^iRc+i R -q^ ^ 
^uf RT m T^T -qf^jf tf* ^ RRf ^ ^ 

tal *% % TO# Rtf RTOftl ^ q Tjrgr 

^ ^ fcm # tt5t «m it 

RRT af: 3 tT tfH«T *#TOS|F Ri Rfl ^frrftf TO T^RT fTO HRR «TTJ 

sm ^ Ifea -Rms faro ^ ^ rtot to itffa r£ tf fa* 

3FQ ^ 3Tft RRT ~JJ-4i^ Rft jfT RTOrt $? ! 

*tf 1% * ^ fn air **h r^ff 

™ l^friti cSH ^ '^H ^ ^^-WFR [biochreniistry) flniRT if ?ftiJ 

^ aft •sFprft t tfi wtf RK ^ ttto ^ rtrt tf urarat <tf 

TO ^£F TO frm TOM 
^ ffej RR? Rtf ofhr #1 3R^r 
^qqF Rft TOI£ tf TOR HftefrHdfl ^ 
feR, ^i ?Ftq ^t um ^r 

WJ 

RRrft^ ftwR *Rsjrq i\ Rj^FT ^ 
■^TRR F?R9^ yitrHcfi^n tf Rpf^k 
^ ^r fRiari 3m 3c?ntf 
frl^?r ^t ^JI ^ R^qt Tflflf 'lg^fi 
^FRTT R^t ^IPR R^t 



S.Mi'rF 3^Tr 3R^ wa<*S ^ wi$ 

imkx fear i arRw ^ \*f 4r wrF aitfR rt aftv fea? r 
fiRr^ t?r tf ^ir^d)' rtt Rfcr ?rm ■gairi tm a t 
Had aM aFsfe 3R ^ftftraRR RRR ^TFft R^! HrflT sff.l 
RiPJ Rff fea «F^i rd^nHUIcM ^ 7=? RR.TRRft. ^ Wfe !T?F 
Rfri 3?^ ^k ^ ^fenr fa yqfMtiwq r?, ^itf rr^ trtr il 
tfe fTRST RTT M’UNRHdl R RRR feRTl f&& $ RRRR RTT ^IR 

ar^ ^ ffe^ F=tf ^r tf i ttr ^ h4 j wiimi r ^rst stf rr 
R^ # TO efl 

tf. Kqt< ^ flqir^ tf RT^ RTRrT RRF# *qqi| (plant tissues^ 
feRR ^R "tf- <M«n f&ci ^ RFf^R R RRR ?ti<fli I R? 

*n<^ WRR '<s*tM hi q i fe ^ dftdqi RRf?IRR Rf 

'WfelR ^Tt 1 Icvtochrome QRTR Wl RRR? m (enzvme) 
tffn t ^ 4tt aft anfw^ ^ arf^fferw (wtidacign)^ foq 
feiRRR tfm ti a? ’tftfeRs ^Hhsr m rtt rt^ 4-iwfa to^ rt 
rTF^tfcR Mil 

ferro ^ifH^'i ^ RT^T R3TR ^TR ^1 3RRR M RR TJJT f3Tl RRT 

^ ^rft^ ft^i r^it nr 4fenr ftnaftreraa ^ rt Mtrr 
^ -sflfe arMl^fHt^l ^ ^Wiu fero rWrt 

R* rIrIrtr ^ ^ttr rr r^rri Rtf rtr^ti ^ 
3ferfar?RT tflR RRRRR (r^ductignj 1 RT RiTR f^RTI ^TR R^fef 
T5F srmfet Rt fRR^ ^FRpffT RHTRT ^ RTRT RR 

qci ^ Rn^-Rtf l^iiPi'M ^ fn^u 

fe?RfeeiitiR tf Rfea.tf . fe frrq R>RRn ^ sntf rTto 
rtn^ri r mmrf% ^ rtr ^ r%rj ^ L m ; d i <hH Rt 1 

^ RRTR R7T cR!T3H R^tl 3R+I ^Tl tftRTRT 3T?R ’fRTt£ RT^ 4D ^S\ 

wn ini 3 r^ %?; tfhj sft? #i r? i 3^r t4 rtf 

^TT FVHl 

1939 ^ ^fiii ^ItT Fl^t -Ji , K^r-li ^ "f^f-Tf^T 
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ifci w <tm- ^ izf # 



kF-T7TTFF fFFFT F»t 3PJ7F FFfl FTF k k 
Fy’JT ft$TF ~kk?M RA ctkAk] (Nutrition 
Research Laboratory) Fit TT1TFFT Pf^l=h FFfl 
F?7 felfHHl' ^ FFTF FT kkt f^ji 
1947 k FFFTT IfFH FF-Ft. TTtkk k 1T3TT 
FTF F F^Ftf F<Ft Fi?l 

F*F$ k FTFF1T k #1 * TTTfF 

(Royal Institute of Science) Fi 'H <=l Rt P-T cT 
kF-TTTTFF fFFTF 3 FTTF FTTFT fFTFT I 
F^lk 37Fk T5TFf FTt FTkfFFT fFFFt FT FTfF 
FK'I F> ItIT £IRcl fFTFT I <J'1F> Ftf %S)p| 1 k FF\ 
k FlpT FTF FTFTFT kk IFF FTT c^iRim 
kt*T fFTFT! FTFTF k 3FTt ^TFT Ft TTTF fFeTFTT 
FTFW FTfF kkff SRT 7§TF Fk Ftk <sH3Hf 
Ft #T TFJlf FTT FPdWK fFTFT 3rk 

FTF 'sik mk Fh't) Fckt opt Tjkt kFTT 
Fkl IF FTtFFTTk k FFT?kf ^ feqfTR 
(trypsin) FTFFT FTFF FTlFTf ^ tkftFF 3?)T 
FKdlF FT#' Fit FTFF SJRcTT FTF FTTk FTk 
Fj^ 3FF FtRl°b Ft FTtfFF kl «hHdl k FtTT, 
FIF-^JS , ms F>( rfilil , kk FTF-37TFT (FTF 
Fit Fff^m FTTk ^ iklF FFT 37JZT) FT Ft 
kfa fFTFTI F FtF TTFTF Ft TTFk FTtF #F 
TFT^ t, ^TTfTTF 3Fk ktF k TTFk FTFtfFcT 
FTlFt Fit WF F^FTI FTFTTT k FtTT FT FTtFFTTk 
FTTF Ft FFF TT^FfcT IT. TI#F FTTJF Ft TJSTJF 
FT FRWT fFTFT FTI 

FtTTFTl Ft kl k iFeft Flell FF» kF ill Fkr 
FtF FtFT, TFTfFS 37k F|F FtfSFT ftcTT ft 



w*m hh'hI 
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CONSUMER GUIDANCE SOCIETY OP INDIA 




FTFifFF F«farfcT STlfFFTTft Ff^TT37f 
^T tWkf Fit tFFfFF FF Tt FtTT 
FT FFFt TT ^ TFTT®F k 
FT^TFFtF ■gFTT I^TTI FtTT ^ Ftfer 
■jpftFT TftF«=hi4 Term, FH<ni •wiet'il 
Fit TI^Fftr -gTTFFT fteTTI 

FvFTlT fVjht FlfkTT TTtTTlfFt aTFF (Consumer Guidance 

Society of India) Fit TlfFTF TTFTF «ff stk F?T FfF TTHF k 
FFF iFTFTI 1982-83 F k TH Tit Tt 1^1 F?t FFfl F^k fTT 

TTTFT ^ gnFF F^Frf Ft %F 37kFT kT§ fTTTsT I 

^lA FvFTtT FFF ktFFTfk it TfF stt FTT^ k TTTFTF FTt 
TRFtfF 3Tk TftFt ^ TFT-tF k ftl^T Ft aff f^TT^ FTTF Tnk 3TTk 
FFT F%‘ TTTFIF ^ FF k kfFF T^T FFTI 3TFFt TTFTTRTT FF 

kF 3'^t'l FPT^ iFFT, 37F^ t?T^IF> ktfFFlkFT sfk FfrT F^t tFFTI 

37FT k FTF k TTFTT ffeTf 3TTFT TTTlk Fit fF^TFT FFf Ft ^fktF 
k FFk FFk FlkFkFT kf. kftFT ftFFT k t^FFt Fit, “fFFt Fkt 
kFtfFFT TTTFT Fit FWTTt Ff?eTT fF^FFT FFFiT ^FTTI k ffF^tTT TFT 

tl” 

FTFTfT TTtkkt FTT ktFF fk FTTF FTt 3TFkt F%FtT ^lM ^ 
TTFFf Fit FTF fFFTTFT tl fFFH ^ "JfF-FFTF 8jF k tFTTlt Ff^FTT 
FTT FkFT -gfFf^FF FTTk ^ F73T ^feFxTT 3Tk FTftFlftFT TTF^F 
kt FFfFT Fit FT I FTTFtF 3TFjf%H ST^TRTTF FftFF Fit FFF 
FflFTT FlTf%lFT IT. TTcFFFt FTt FTFFTT ktkkt Fit TT^FFF 
"ktFFFTFT kk cH'b FTTF 'k Fit k FFT FFJT Ft F^tk Fp5 FTTk Fit 
FTFtl F^lk 84 F#T FTFFTT FTt Ff fFT# 37TFfFF fFTFT 3=tk FF^ 
TFFF k FFT FIT TTFTTtl STTFtfFF fFTFT I 1998 k, 86 Fk kt 3TT^ 
k, FTFFTT ktkkt FTT klTFT fSITI 






4' TO3) TJ&m -3M¥ PFH-3M TO//##/?# 

37 TOfTORf #^ TOR TO#f WTO7#7 f / #’ #7#c? /TOR# #»£ 

/TOR# TORTORTO, /TOR# gTO?R 37 /TOR# TOTOR3 q£ #3^ TOR 

wm ft 

— oiT-Cl TO#R 

TOTR) #TOR T^#7 1#cT#FT #RTTf#TTOT) k TOR)#) #f) ## 

1331 "3^ <#)#) ## TOR#f#TO #RR#) 3# «TFT k R73TOR fTOTOT##), 
^ / . ; : 373 TO3l) R#TO# 3T^, qwH<°i #> 

^ " ' v.- 3Tg373T sfk R['#R ■H+H sHlM.1 

0^ ! ' .■% i^fe N 33371' TORT 1917 if ^ 

^ ^ w 3fif5R if 

taWIM ^ aRi1 ^ ^ ^ m ^ 

fete^jL i ,|r 3^ 3I^PvicrM 37T STtZRR 

^ tfTI (Quaker) RRJ#RT 

fe c^JSPst® ^ TO 383 #TTf#T#T#) ##) ^ 



'ffm 












m 






Ev^ ’:, 

mmM 








fRTTi 


iili 














If 



#f 3 337 '#cT- 3 TRTO#TcT 
(ambulance unit) i 



7333 57 3 



#7#" #7 373c# gc3 3#7 
#73^7/337 TO7 3573 #TOR # 
3333 # #/ //?<9 #737 37 / 
e| 333 # # 37337 <3)«to# 
f®773?3 *4 <& {l 7? /#7373 
73#3# #‘ c737 i# 87/ 37 
dT? ojc 3 5? 3777 TO? 337 
% # 333 5t ^777 3 7?7f? 
3# 37373 <;}'('/} 3737 
fk^Z 737 # # 777^3 fk&iZf 
57#/ 3# 773TO TOTOT TO/33 37 3# ^c#/ 



TO# 'JT# TO #kH TOfTOTOTCT RRT# "#T 3 TT^F RTORSTO-TORf ^ TO 
3 TOT TO# T^l f^u-S TOTORT TOli TOT #p? TO#) TOTO^ i‘ 
facll'l ’’ri 'TOT 3^9 ###TR Ih 3 vS>i 1 /+ 1## TOJpjf) i) [H 31 H #) 
TOTT TO/l'SlI i TO# i#>R #f) 1T®T R-) ##lf TOH-S #f) TOTOTO iRs# #) 
TOR) 37|3 TOTOTO fTOTI TO#)#) # TO## RW^MI f#T TO# TO TO#^ 
##TOT TOR IrorWTO ## TRM TOR# 8 #| ^T%TT TOM # #TO Rt 
TTOli TO# ^ #R# if RF# TOT TOTTO? fTOTOI 

TOTOfTO) TO) UTOTT ^ '#TOT TOS nil'll TO# TO# ell# 3 TT# 3 f^T 
TOS-TIPnI 3# #cTM ## Ito; TOTOR TO# TOTT# TO#I 1948 if d^l# 
TOTOR TT^cTOfT#8j TOTO# ^ #TT#t TO), TO) icTOk #) yRl^l 1TO#TOTO 

kferoro TOfitro if tot4t# Mfi -^toto to# to# #rof# fqsjRr^ 

(<itKI<a u s) TO #TO ^#R TO if TOTTOR TOR# 3#R TO#f TOTO)# "##> 
3TRTO#I#T #JTO fTOTOTI TOj#TTOT#TO 3TRTOTO3 "# TOTOTOTO fTOTOcRTO TOl 
TORTOTTcT TO# TOTTOl RTTRl TOTOR TOTOTR TOTR#I TOTO STTORtTOf) fRI^TlfTO#^ TOc^T 
fTORR TO TOTTOTO 3 T TO 7TT#R#T TOTOTO RTOTf## TOR^ TOT) TO)TOTOT TOTOli #) 
TOTO TO#JTOT TOTOT fTO TOR# if fTO#f ##7 TOTRjfTOcTOt t TO) TOTOTO TOTOTO) 

to) to##) tor to#r tottrtti ^tor to crtototo if TOirofroro RTfrorof ^ tototo 

TORTOTOTcT ^ TOfTOcT TOT i) TO1TOTOTOTO iTOTOI 
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<Hld Ft F> 3RT k kd>< 37FFt /^j 

Fekt ^ J j*y^l ^Td 3TT tjti 3 ^ 12. 

[d'b'^H-d^H k FTT 7RI kWT k 50 /| T vQrffft) 

TTTd wt ff Ft FF Ft ^wiPd* cfc$£ Jr 
FIT#kr4l F* TR k WTF ^ fWFTI —/ jyf\ (j- 

"h r/ / I 

Fk TITF d>IF dvHI fWFTI did) I \ \ J^ LLMz-. 

k FFTTTTt WT 371+d-H Ft W7k k 

3?tT FFF7T falrfuT kt Wlk kl kFTT k Qf (J 

Wkt fwkt FTIFfdF "31 WTO Fk „„ , ^ , 

, Wb wr or TTfram 

H'W FFt eft I F 37FTTT WFRT 

Ft iqi-sl FT Ft Ft *1^1 ddlel 3?k ik^l TFFT FT ft 

fftfi 37fFFFT Firgfkdrt Yf?t wtfft ft ^m. fft Frk f i 

ftfWF FF7T T(W FjFTd fFTFt 37k FFf kt kl FWfk wft HR4l^Hl3ff 
WT WFfFTT wtf fklfadT RFf, FfFW fkfeRTf FTT FW TRFIddl 
®TT fwf k 7f( -aftlftRT WTk kl <WftkT 37k FdTdt wt <uPdH I < 
FTT Tp; fkFkl qj<k k PihI u i Fk FkFF q§q q>H ft Weft kti kFTT 
FkrFiF Ft ■grftT wpi kkwrktd ki rtYr fif srfkw wwf k Fk 
wtt kk kkfe kkt wroft wt k ftf FFktF Frrk ki k Fkwr 
WFk, “ff k ktkk g?rk kter ir ftf k T^wf kt, Fkffw 
wt Y ftf ft ktkk wf kwk ft skftid ftw ?]w f srr 



ffFidd k 373k Fnk w Y ktwr kwr wt wwt?t wr 
di^irM wt wrkfwkf 7W3 k 371ft fft Fwkt inkt Y ^TRirkw 
kN kf w^ enkf) k w^if wwk wk rwft wrik ^ ektwt k 
Fifkw wt kti w ft wkr w#f Frwk 37k wwft k 

FWR wnk tl FF T7RH FT k 100-200 WF Wt ^k FT Ft fFW 
WeTT kl FF k0WT kWT wt FTFtkt Wt FF WF FTF 37lf fw FT 
wnk WT 7TTTT TTTFR fk^W-TFR k FTF kkf Y W^k k Ft 3TFT1 
FTfFFI 



wrt 
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kwr FF fk^RT WT "'jk FTF FTFR FFt WT Flk k FT^ k 
WTWt WftF 37T FF kl k ktk 37k WTF Ftkf W ’3FFtF Y FfeT 
fiacll’+j k FFtfw FFTk k F^eT WFf 'SJF kteft ^1 FF5 k 
37FTTT 3TFk W7IF Fk k WTF wt t#T kiddT wt FtFlk k FTTT kkl 
FFk ft k kT-fkkft Tkikt ^ft Fmti fk k kwr wt tkkF kF 
FTI k fk wt kz-^F WFF (Rat-trap bonds/^fwkt ftFft) k 
TTWkl fTT FTF k W^TT krkkt FtWT WTT FT# 37k TTTF Ft 25 
FftmeT fk Wt FFF Ft WT okl fk k FFlf '3FWt WlfdFT FT k 
TnYt FFR FTTtff Ft T5F k Fk ^fkk 3TRT Wt Fk FW Wt FTWT 

Fkrkt k fk wt stiff k ktsk Y fk^ ^k wt fttt wftF wrki 

Yrd k'TTTpT wt TTtfFFf k fFFW TFR FT ft ^FT W7IFT TRFF FTI 
kWT k FF fkFW k eftf wt FFF FTTT WT WTtF WT T§k k 80 
FfeTTTF wkdt Wtl kk IdHWl ^ fdF kWT FTt TTFk fSTF FT^ 
fk<tl Ft, fkk Fwk k fFF FTFTTT 37k kt 37TTTFTTT ft d did 
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7}?H fbdil 



TJPRT fiTcT 

^TTcftl ZP 
PTRP 5 8 

n' r\ 

PMRIP PR TPZ3T 

^ tl pt ■# 

pi 

h-fr? t 25 ufciWd fi' WZtfif t " I tPF P>t PTR 

•sffc FW tit ?w<rt ^ *“■«<) t/qfi jT<R P 

^ ^ ^ ^ tprtf Pld Rpt 

RSt 8^1 1P3Sl pfl -Q^F 4 t RprfW t - ^ PTR-PK ^RtPld fpiPT 
PT TT^TcTT tl 3TFf fqzzt ^ 3Rqt PPHP pt P^IPR sfk PRlt PHI 
fPdIPR PPT PPTFT PPT RTPRl tl P7TP 3M eft Rl PRTT P7RPT 

Ptf tl 





c?R? tpR 
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hf<r£ J l =biird (TR& H^M ^<3 P77lf), <1*1 VI ($>'R<l) 3r|r P? 

(ftr&t ) i -jRT^f t %q; ptt ^ fpp pprji zpp?| 3R% 

■^Relpt' PP P^ PTRcftP PTPTdt' t ST^PTp t tJPJT tl ZPpfl PIP t 

PPf f fddf pf ^Rpf, wm cbufidl fafoRw (wfto witflfati 

jm#) 4t d7R? few? WR ?P|d/i#tR7 (WR WfcRT 

Wf 377P/PPT Tim 5RK$) P7T 3TOR tpR pft 80pf ptfe PR 
I3^T | ^PRR 5RI fellpl pt pf pi 3e^<£Hl4 WRf t “ felWIPPJRP 
4' fpFRT 3RZRR P?| IP1RP 3}k pf t PRT RR^ t PRP 
ftSRT Rep RSlZT-Rn WPt PT3PTI 

Pit! PP pPKT s^HId PRPT ^PJR P?t P^fp P>T 3FT PT| Tjq gffelHI 
PPTP Wl 3 PPP 3^ Zl^dl t ZZ Zprtf P7T ZPPRT PTRtl 3 
PipiRte pft W pt ts<rll^ PRP RRPP PR PpT-pt PjZ ^ PR 

^ zi^f vm ^1 ¥* m ^ 1 ^ zifpif ^ Fppfm 3 

PRRte pf} PTFR 30 Pter PRT FT ^ tl 3 Rust ^ % FT^I 
«HI^ fPR^ PltRPeT ^ "3 tRT^ ^ R?tp 

pHt Ttl 



«f^tcT TRT cii^icrHl ^| -g^ft PdR J fl PFTt ^ 
3RftcfiR fPFRTT S^R WT-Wf PR ^TPZR, fH^Hil, PRRt, PIPRf, 
fpTPR, p^-fpf%cPPR, Til^dRT ^IfPR, P^, RRfpRPt, c&fa 3TR 
^rp-Ippppr pfT ^jfw fPPT^I 

^P5R Pt pjf fp^pfpHTPRt t PTt ferft ^ 31RfP %PT| 

IpfeT RTRP7R ^ trpR W p %fe?T TRTRR PPT Sff^R 3W 
p PRPTPR ^ RRPTfpp fpvPTI 1990 t RRPP RT§ RTP PP PpdT tfpfe 
3Tpfj= 3fk ^.pp. Rid 3TPF 31HR ^ w(| ^PTR pp ^?fffpcT tp?Pl 
PPTI tpTR M FSdnjTif RIRPTTRl R#ffpPl ^ RTPRP Pt Rfl 1990 tf 
PIRP RTRPHR t Ft‘ PpP^I ^ RPPlfPP fpRTI PR^ FTpfl RTPRf 
3TfppT Rpft PP dP 1988 t ^ PTRpfP PR l R<=hd l tP#l ^PJR 
3tR pppfl He'll pfddltP t #T P^Pl pt Pip fdPT - ^ZT tcld=h 
P tfePT fpRIT sfk fT^gtl 
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fam ffaii 



1913 BB 37 "ff fan °fil «R7 §377 cTB *77777 k Rfgd/sjf fa WQKlfJ 

^ ^ fafam $ Rt *FR fa fal nt KRf falfmimf Tf ^cf ftdW 

1,000 ii *ft WR &IW( fat faf RR3 fa 1930 if faij fadj a 

fa fafaflfa c£ far fafpf faejuj t£ sfirtf rtr 37B777 $1 ftt W 
ypzffl s# fa fawsi f fa faqft 3R' ffaf TTRf 3j^$ i JJ sfa T jgufl 

^ ffa ft faft BlfFp/ 



23 1918 Bit BtpT fPTB ^ TT3TTI ppc£ tW fP MB t 

^ RBi BTB Bt Hifcicb «tl *flR<u£ fpif mRcIK tf ^tBr ift Bi 
3 3T%BIRKt «tl 3FTT Bit R^t cfJT PRPRB RPFT 
«1T afk 12 B^f Bit STPBT^ BBT ^ PTFTtR ^PHBIdR Bit PRt ^1^' 
B1 IP^ Pfl 3^ 3TB^f RFP-lpRB tr ^ ^ RjTrgRff Bit 
WT^R BR ^tpf ^ ?P7FP#7frBB7 f&ZlffaFl {Encyclopaedia 
Britannica)Tfafa\ TJPTBit' k BRT fa ^ ^ ^ 

3lk RhOI«(i 7t it lift Wife Ijr rr <H«l=b Pllslll 1925 Pi 
Tfmt# BBft PUP ft' 37TTT fjH+| 3FTT PR BIB BPTR BBT I 3mf 
'tell B>t B71 BFfT R RRrpt ?TIBt RRt Bit RRIR BRB tPSJT BTO 
Bift Bit BFftl PTft f^K J fi 3FRT ft 7§Kt ft BlBtl 

^ fa 2PFTT RiT fRBT PTBRT BRft BiT RT BTRJ % fttfapT I^TH ft 
B|^T ftp ftt, jfafa^ B^lft iftt fRBR Bit ^1 B^fft PsOP ft 
BBotw ft ftfftRr fftTH 3#Rf Bft feft btbt Bfii bi T^b Bt 

iB^t it BBRBTBt IBbkI BfcT BBBB B|TTB BBT I 1940 B^’ 

fndl tBBBit BB1" ^ ^ ^IctV ttBB BRcftB tBBH PRBR 
#.Bt. BBB ^ BFkpfB 4 BTtB BR Blf I BIT B^ ftff RR 
BTfBBT B>t BTifetBBTt (spectroscopy) B7 BT^T IBRITI B=# BBBJt 
BfBBtfBT (fluorescence) a|R STB^ftBUT (absorption) c£ sfegf BTT 
BRBT BtaT BTI tpTB BBHtTTflBTBT B^BT Bit 16-20 
BBT BBTTPT B' RBBT BSBT BTI fBfRR ^ 3TBB7 BBlB?TTBTT B ¥t Bt 
Blcft ®ff I BFTT B lk) Bit BRtfBT (luminescence) B7 BFB 



37R7 fan 
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a ftrntl 1945 B B5RT 

____ Bt. BTt BtftRT BMl BT 

1^' p^jp H ^ ^* \irw. / (~^\ ^ l ’~ 11 ^ BpT-PRTBt. Bit B>t 

Wa «rt wfeTB faJMRhyHAi 

|f [3 B BRT BtBB.Rt. Bit BBlfB 

1 ‘‘^xM L ! QlXJMr~~Tl BB1B Bit B>tl PTtBFB 'B 

f a * K3S ^ E ^ s 3FTT T#f B fB =hHNl BBTfB 
ShI Bit BTBt Bt 3 TbB BiTB B 3TTt 

H I 3TTB Bit flBTI 

® 1 PTBB BTB 3RBT pf^T Bit 

1 P T5B %^T ^ PBT 

RRBTRt dM<j|Rl fPcftl 1945 k' PBT #TBT % B' PBR itBR ^ 
1^1 ^ l^PtfRIBT BiMB P ptflBT Ib^TTB #?BB if, ppg 3PB 
ki RlfB PtPP-fBpIB BF^RTt BBBRPf P fBRTBBBT 3TPB Bit I BIT 
<i' j l'H ptPP P^qt BBBRPt, chBj ST^TlBiB (calibration) B°T 
PTBBTtBRP STTfR Bit tBP^B "BIBBiRt llRw BTtl 

PBBBBT ^ BK PTPT P ST^BT PWTTBBTP 3TR 3FB pfoj ^ IB 
"fBlfrtPi Bit PBtBiTPI 1948 4 ^ fPBB PRBtB PtPP iBPFT 

^ BBBRP W^£ k BiTP PJP t^BTl IP tBPTB ^ ig ^ Bpi ^7BPTf 
ark RRTTlt qbJbB pp.pt. BifBkBBPT Bl 1947 P P1B) rflpp fpifTB 
PTB^tt PTPFB RPBRP, BTBRTPt 3 tR 
BTgUBPTPtPt fBRP ^ 3TTB1B itct ^1 
P^BTlt PTBBI P STtBPfB BtBik?B7B JR 
BPBRPt BB fBPW PTPT BRBT PTlB ^| 

1P^ Rm, B^ltk PBi R5B Bitfe Bft 
BTFtPTPT PBrfpT Bit PIT BBtPIPt, BTPPIPt, 

1BT B>t Pfl STTfp PTP^ ^ BPBRP BB 
P^l BFltk BTBT^TBt (thermograph) atk 
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item ftjrnt 



'Repeal (hydrograph) ^ dMR<u|l' ^ Irrttr «£ %r #RRrpf *jt 
RTTT 1 *! PbHIl 3TRT RpR ^TT RRR RjTR )lfTR ?ffl ^ R7 R-t1-R7R 
RHH t}’ Pll^H-Pl^M Rl <JHHK u ll Ri TCHKi *1 ^ R7l aRcHpHRT 

RRt 4 R> fRR srtRt Iq^c(5idi rtt dM4l j i rttrt ^r^fj- sffi 

R? R'lH frRT 371RR RFf RT d4lT+ 4?T k' RfR^uT R?fl4 R ~dl4 

RT^ rrPrtrI rt) rtr! #1 rtrj wf r) 34d-*r «tt rrr 

hP u I ^ c 6H 3TFT <H<«H R?) RTRll Wl4 3TR^ fRRiR R^ 121 7 R)r)’ RR 
'JJ* J llr*l e b R>l4 RRR ^ %R lUTR fRTRTI RHR>I RRT «U: “R7TR R7T4 
RtI 3x1H H«sfd Tpl” <J^T4 RTRT Rt) R5fIR TJUIcj-dl RT Rrf tRRTI 
W RRR R R1|R $FT RTTRT RFT RTRJ Rl^R 41 t#J 4 RTTRtR 
"^iPl+'i 3rtr 441 Pm! R7T RRT %TT 3tTT il^pr f^qy ^xf 

+l4 RH RvH Rl %R eNlT RT| 

3FTT RfR 4 100 ^ 3TfRR7 ^RR RTRRqt RRRTTqf ^ felW RTF 
HM<4W'J| fRTRT afo RRR7T RcRKR ^7 fRTRTI rH R7l tUt RTRlf 
3 RFTt RpR 41 1^ R RTTR ^ r 4 ^T ^ fRR; R|R 37RR7RT 
RH# RTl RT^ RR WT 4?T 3 TTk ^ TFR*ft R WlPdRi 4 t 
R^RTt «ll'iqj|<1 Rft R|R RRft Mil 1957-58 ^ “ RR^^l-q sj-4f4R7 
(International Geophysical year) if RfR 4 if T?lT f4PHU | 

RTR^ Ri =6-41 RR RTRf iRSTRTI 1R^ %R; Rp7 if [cj^vfl RWtRf 
RR RFRkT fRRJT RRT RR^ RfR 

^ ■d T ^ ^?T Is'dl^d «b<4 3^ RRJ^ Rj) 

^TRRTT Ritl ]W 



RfRRiTRFRT RT tRT RRRI RIR ^ R) RIR 
R #TT Rt %cR tl RR ^P#RR 
iRRTT 1R7 RFRRR RTF RfSRT 

3?k RRRR 3T?T1RR dta ?tl 1960 
3lP#TRTT 3T«RRR fRRJ| ^ 
RRR R? fcRI RfR^ R# «TTI RR 
RTR Rf RRr 4 RK Hell RRf) Ph Rl'dl'1 



r^53?^ 



Ss ^ p oiocic>v^^ / 



ST^JI Vfvt 
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TjSRt Rft RtR RTRRT 
^RRTR7fRR^^^k 
■^TfRRT Rleft fl RfR 
4 sMr rtrr rr rr: 



(ozonesonde) 



iRTRTI ^R RRRTRri R>t 
RR^- ^ RIRT 3RR1R 



RTRf^RR 



R«RTcRRT 3RRTi TJRTR 
RR RTRTI RfR R7 




nyn ^ i 'n i i ai i ^ J "imx i v w i x i \i ~i v 1 1 »i i i ^ ii ~n 

Ozone Commission) R7T RRRT MHldtd fRTRT RRTi 



1963 k‘ fRsFRT RRTRlf RT R1RF RT RfR 4 ^RT R^R R^RR WI 
RT Hl<HH R>t 'JlldHil’O k.HiPid RR^ Ri Pli< RRT ^RRIRT 3^7 
viH<=h<R HlHK (instrumentation tower) Rff ^RTRRT Ritl 1976 "k 
3RRT RfR RReftR R^RR fRRIR RWTMRR7 # RR ^ PMlP^d 
^| RR^ RTR 4'ldK ^ RTR R^t ffRTR PldlMldi RTR 

Rf) R^T -£<41 H TRlfRR RTtl RRo^ ^RT %<§) 41 y,R1°h - 
37?V RlcR - ifkliitH ^27 R57T ffiigqi (Handbook of Solar Radiation 
Data for India) (1980) 3|k T^cTT 1&HKH 3jfm (Solar 

Radiation over India) (198!) — 37R T^lT-RiRif RT RTTR R>T Ti 
44irHR<T ^ tcTR HHk^Pb TF^4 TRT RR Rf tl RRT 

%TfRR7 414 ^ ”1l4 3-414 RRR RRR RiRf R>1 TFRTRRTSll RTl 

RfRTRT 3lk 700 Wff RT Ref^ RRRRRTT Rfl R^ ^ RRR RTR^fl 
3RTRTt RRTfRcT %0;i 3FK 3TR RRR RRR Rwtf ^ 4f WW] WU 
TFT ■§■ Rl FR3R RRRjI ^R 3FR hP u I rH RIRTT t'l 



R>f RTRl RR7 3FR hP u I 4oell< k FRT R>t RfcT 3?k T?k-RF3lf RTR^ 
^ RRRTRR RRt 4 RT# RR> T5tzt M RWRl Ril R^7§ T#l R^14 
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wtm 







UHlfirWIWUll ^ cft2#r wU T^ I ^VH 

m ^ 1976 ^ f^r ^ ^ 3T«raj 

7TT ^Tc^T ^ ^fft MI 3 % 

<wifa‘ j nwiH) r^r+c-H+, w--^irH=b, 

afa 4 Hc|c|k 1 oqf^r tl” "33^ ^|5®t 
^tf=k(rcl oFT ^ Wt fem qil 

ifdM UHlfcHIIWml, f^ fq^ ‘W 
^,^1^8 3TW 1921 ^ 3TPJ 'SP^T 
’N ^ Sft'fcl'&dH 3 r g3TTI 3H<+)| "5FT 
'■ \ ^ ^r1W7 f3RT «ir afk ^ 3PT^ ^KT# 3 

\ ^npr Trqifei §\ ^KFsft T«rRk ^r ^ 

! \ "sn^f ^ aifc ^N«m1*k 3 

] «ft| TFfT ^ 3f^ aqf^FTcTT 

■Li. «T 3frr ^h TfFifen^r 3 

^teqqfar ^ ^jf wf ^>t ^jfii^T 
||j «fh srq^ sr^ tjfr ^ 
Sp*^ -3^ft wi H*lWl' 3 V\ *P7FTTI 

: ; 3tM sr <*t»ikui «n 



ii 
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dm fmnt 



RTRR srfRoqfkl kt 7R5?rT k tcl^N k 7Rk PHRR7 kk 

kl 



1944 k W k 3TRT TT^T k 3RRt R?# kf kfrd fek kt 

sflT 1946 k RRt fq^qfqyioi’4 k T?R.kt. kt fkrft RTRT kti fq^ k 

k<W k 3ffiH14>U Rc7 Rq; RTST k 1951 ^ ^ ^t.fq^f. ^ fekt 
■fteTtl R?t k 1967 "4’ cikM kU.’Hk. kt ftTft TJlfkcT kti R^k 
1947 k ^P^H R^k Effect, R^JC (3R 7tgtR RtRW 7T7RTR, 
k -ST^RT Tfr^r^Tzf 3TR»T fkRT kt 3RTk W R??kt RRJ 

RTI7t 7FII 



<i Hi rO=i kill "*7 klHiRk k R>K u i! 
kt 7R$HI k[7 ktR £Rt RRk 
kkfRi ^Tkt kl kfa k -RRk jq 
HMkl<4 RTlk k HRVisMMI, 3RRRR7 
3^7 7RJRFT #ff R7T TRMq «m 
yU7i-^jff c^Mlqui, apkirtR k 
3TRTR k kk RTk 7k, '4W|t|U| CjffRR 
T^fsjkTm kft Rk kkf k rtjkt kt 
kRik auk fkkR kk k Rktk 
kfk^r kkr^k lk<mi k?T k tqchw k kr^ RtkkR^ wt* 3 ! k^r, 
■Tkrrw Tkf ark trttsr st^^ript k ttrt kt Rfk kk kti RRkt 
°k^m kgT kk kcFR ami k rrtw 1967 k 1 %r strict kk 
1971 k q Pci i^i ^ k kkn ^Rnk-cflkf ^HRitk ^kui k 

3tRwt k RR RTRI 

^kr Tk OtduR«T kt TRTRikf k rrrr rri rtrrt) k spkkR 
3RTR k RH7R 7TRT k Trfl^lPwv 7RT7SR k SJR k RR7 RcfTg 3Rk 
fk^Ti frrk apRrkr kk^T wifek k Tkr Rkt ^ rpst k srfkp 
ktk ■gnr arkkk^FcT Tik k w kkrk k Rik Rkt spf i 
W kN^k k ‘7ikk snkkk 37 ^ fkm =ei 4smi ’ kt kk 
TTit ki7Tk 30 ^kk k ^tkt kkf rtiitt k^i k fsni 
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37^7 c?7c7 7W gk k 

?nm wmm: ^mt w&f kr 
Prmf vmt w sj^mt vm 
&m kr pk irq? ^mf 
Bk ii 




p)cj) iti B7?k BTfk 



srM id firtffli w 
3f'5<n'r3 *TFI ke?7 T 73" oj/rt/ ^ 3^ 
tRk i/^-r 



R -qikk t#^nk‘ k swr k 



kt ^pft kt 



ijtt k 



f-Tjjkf k ^Tkq kt kti 



ITT srkk w k kt ktRTkt k 7 ^ 17 ^ 

k BekakR -^m: 3TFTTI 

TtRifkkiwTt k Rf kk Tksr kt - kt rrt 

ktRRt kt ‘k^FT qi^e'S^-s IkkfkR’ (Indian Childhood Cirrhosis) 

k rft k Rnk wk ki 



feikR-^ kt Rkt k 7kpk kk t, r? r«r k -q^k k 
rrjr ®tti TFfifkTR^rkt wf ^ifki k fkkk fR Irrr R7 Rkr 
37 SZRFT fkRT kk ^Ttkt 'jfe kti ^kk rt^t R^kf k fcffkq-q; 
kt Rkt k RRk RRk k kRT kt 755 (rod) kk k^ (cone) 



kt j=6RH RR 3TWRR fkRTI 



srfecq RRkR 3TT^f%H 7RRPT kt WRI 
k 7m 37 ^ fksjkf kt ktRK rrrt ^i 

Rkt 7IRlfHnRRTk tklffkknR (pathology) 
iRRTR k RTWRF k RR R7 fR^TT |TT| 
k k fkqm TP773 r% afk Rkk TicfT rrr Rk 
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Tt¥R fmrt 



TOq TOTlfTO fTOni TO#f# 3T#q7 TOTOffqH sSlTO q# 
TOfTO fTOqT ak f3 mTO # TOrTO TOT ak TOTOTcT q# ^RT TO 

q##-q## TO WTOTI 



arfeeT TRcfa 3Tt^f%H TOTH if 3TO# 

e fi4=hid TO TOth TOifronrot # tot (jf^f™' 

^k ^ro to qqro ^forcuM to (l5(^^>ir?)?i 

TOfa TOqq RTTkcT TOT# TOT TSTT^TO KjJ^yM 

to? from fTO TO fq?q TO tot#-tt# \* . y 

ft^rdrd^Mi TTifHcq TOi to tt, 

qqifTOT TO-HdAi ak ITT. ‘TOST H? : cK > ICMR 

TOfTOfTOak 3TRTOT TO TOP ftf W, TO T# TOTOcT TOt ^T. 
Vlldl ^Icnf^h ak TOT ItoM ^T+iTO # i^frrfctTO TO IqfTTO TS# 
■qr arwTO ohiomm fro qiq TO TRifTOTOiTqiTO) arfecr thTOt 
TOtTH TO fdkiq q# ak ?T TOT q# TO tTOt# TO^TO 

3TTOT fTOTT, fTOrTO %q tTO %SITO TO# ^ TOTTOK, TOTO q# 

f^Tcft I 

TOTfa 3TT^f%F ar^TOTR TOTOq TOT WlTO qq# if T I Tl fdAl^lTOl 

TO TOT ^fTOT iWf ak 1979 3 TO ?tTO TSlfd^TO q#l fTT 
WIT 4 ^TOf# TOT TOT TOT 1TOTOT ak ^T qfopT toTOTO fTOl 
^fafafTOTO q# to# folia# 4 ark tosmi q# tttor totTtct to# 
TOT-TO toTO# TOTOq fqfTOTOTT STJTOTH TOTO q# TOTO°TF 

TOifro q# fTOrTO fqfTOs qTO ^-qroq TO TO# TOt wkr #nM 

TT ^Tfarof TO 7TTOl a -TO# TOrfR aflffkTFT aTJFRTR 4l#<K TO 
■g^nfsT Iron ak qrroq fqgrTO TO ?r TOtq totTOtot q# tot 
TO tsfl to# TO ankr fro;i to# tot toIto TOrqrTOqrli TO -q^r 

TOT ^3TT ak ^ klk 3TR TOTtT #' TOTT TO T# tl 

TjrqT 3T^ MTOTTO T# tfTOT ^ TTlfTOTTTTOTt # #T #' TFIHlftq) 
TO TOT T# TOTOTT TO TTOJJT IqRTI TOT# TO #T TO TOf ak 

t#Tfrro^ tot# to tot f#q? ak Trokr 4tmRqT to TOkHTcR 



ofjiip,’ 



7M 






mi 



S* 06^' • 

ICMR 
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(Indian Registry of 
Diseases) q# FIM 

q# Itot# aflqrgli ^ 

iTO^TO ^ Rrlk, TTO 

TT'feqq# Ittft tot 
TOTTR Tt TOI TO# q# 
q^icin TOiq T TRckr 
ari^fTOTFf arjWR 
TftTO T qro TTOI 



JV‘ 



1 


/[ 


M 


“JCARBIDe « 

03 G 



TRlfrfnFFWft ^ fcfFl Wt uttd 
^ 3:,TI 3fmfftRi vmrn *ms- g# 

TT^#T anTTO arti rfi (m m 

3TmdTOIe#H ftrfTOTt T c Afa<i<rH) c?W ^ 

q# TjrrfRTOTOTt T^q toto tw# #i t#tot tot qro^ TOiq# t[to 
Itotot ti tot anaqi ^ fqqs# ak kr qroro q# knf#ro totott# 
TRilro tot# q> loro a^l# tottt totttot 3k hm^I-h TOrTTOT 

^Rl TJTTT 7TTO #f k kn T# '3TOT# Tfroq TTOTOT TO# I 
krrfqff# TO qrq TO 3 tto#?TO toftto titoPTOiiwi#! q# ^roa#' 
TOTOfTOT To# TOfl TO#' TO#^ fwfqTOTOT # totot #f totto! kro 
(Fogarty Fellow) ak TOT # %T-t#TOT TO fqftlTO TORTOTO e# 

■# arirfroT fTOroi tot^ qrq to#F# qk q# ^f##ro (unicef) 
tot tott troroi # ti^TO tot q# to^ ttott3# TO tot totwk ft 
TO fTOTO TOsffq toTO TOiat^n, TOtot TOt twt, ITOnr qq 
qqfqTOT TOq (TOro Tor to#tt qs tototortz) tto tTOfqTO 
totTOtot TOTOroTOq #i an# TOtot TO arfror tror, s TO 2001 , qqr 
q TO troTO frorq ak§R TRckr aq^fTOiF tottf #* TOTO 
TOTOTqqr TOt krom TO qror toTO TOi 

toTOTOtitoiTO TRqtq fTOTOrro %Tf#q# TO toiTO arfqqT tottITOt 

TOfqqqt TO TO TOi to# TOfTOrqroq ttotfr 3k t^t qqq qroqrrTO 
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k t? fdrd 



^ 31#fnT f^rqT TFfT FTI d WI ’Ml'Hl^cL) ^ ^kft sk FRF 
f^TH SRTKftRT ^ FFR *h 1979-80 ^ ^TFT 3 FRF!f 
TT^T t^TH ST^KHt c£ k 3 Tlljfa fF%?FT I^IH 

31Wft TTsqT 3RRfaft 3k TRlt fFFH 3i#Fl ^ FFR eft ^ 
ft, tff d d to ff#f srfqr fwtf^FTO tf£f ^ Ft T krt 
k tf^f ^ ^uTd^ i imf ^ fft *jT«ktU Fft FFifF 3 

TJ?T)fFF fFRTI d 1FIM TRT3F Fit PFPheFI FTfa FT *dlFd 
■hIhPcI {Global Advisory Committee on Medical Research) F> 3R2T3T 
Ft k 



< I Hlfd J IIR l 41 ^ TJ# mRFlRF> FTt^T fFFFTTI ^FF?t FeFt 7J-4 FFT 
Ff f^rft ftFF 'sM i sicrikl PcHHpcUllcrlF ^ FIFlP*l<h fFfFRFT 
WF 3k TFRR ^ 3 FTRTFFT ^ FF 7t R^iPh^tI 

-gfl ^ k. WT^T F^TTF 3 3lkkTT k Pklerfe 3 F'S' 
T<lkHl TTTFT F^TT k fFTu£ ^fSFT #H (South Asia Against 
AIDS) k 3RF8J I ak FFFit k?f FJSFt ^ kk k W fFFlf 
3RFF1FT k FFF FRFt tl 





“am zjmd m<n t fc am mid i' dt sm ffjf 
d Fit" mid t, 3k $m sm mid t fdr am fmd 
dfcr ^d wf mr mid, m sm mid i'r 

- k^F. ttfffif 



kt.FF. TFRF^F (FFT ‘k’ ^Fk %oR Fl^T 
FtFHFFgsF ak ‘T^r 3Fk fkn k fif 

FRIMJ 3RFT k WTT3R f) 20kFIFlkt 
*t FRF k TTFTt 3TCIT ^nfFFJf k Tt k J 

Rkk md kt^Fk 3 ^jrt k a 

FRF FF FIF •kn fkFTI TFFFF^F F /^Jj 
3TFFT STfFFim ktFFTRf FRF 3 ft 7|| 
fFRF 3k FftnS %lfFF7 Rt.Ft. TIFF ^ 
FF^ 3FF?f ^1 TTRFFRT ^ 3UpUc|g7 ^ 
^^-Flfeiohl (molecular biophysics), 
fFTTFFR 3ktF ig\ TRFFT Fft ^FR f 
Feeq^l FkT fFFTTI TIHF«sW d RlfqF / I 
■fFRIT % FF3H (collagen)Fit TRFFT I / 
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Hi famt 



'll IF Tati Ft =hK u i tt IF ini'll TOTrit (amino acids) 

Ft fel|S (peptide) F1FFT 4)fWl Ftt Fife 4 FF|T Ffe (FTf 
fell PfeRT feF FFTTt t)l 

TIHFRH TO FFF 8 TORFT 1922 Fit FR#T Ft FTF Ffet- H^FF 

to ft fer rr itk ftit i rtoi irot tfe rr wftF 

FITf^lcR F Fife ^ FTWTR «t 3 t1t feft TO TR T$ tfETFF 
Ft J lpMcl Fi yfd ttF Ft <41 F feTJ ^ TOFt HeifatllCdF Ft 
y-MFIdd 7t Fffe Fit fTOTFt cfe 3Tk fe FF^FFF fe Ffe |R 

Fife ^ %r ttfe ftfi 3 T Tf°TcF Ft ffIftr fafe srtr to Tt 

fet ?R F7F FT) Ffetl |T#R TFT FTOd ^ it 1TO Fffe -qf 
11 IT FF fe TO?fe Fit FTF Fit fF7 % ?fe FTfe 4 Fffe 1' 
100 Slffed TOI fe Fl 1942 3 HHT 3 FsOF ferfFTORF 3 
Ft.RFTTt. 1 FR^ ^ ^ TFR 3TFF fTOTTI fe fefei 

Fkfe Fi Ft ffejFtf -qt.i TJFIRFF sltT FfeRldi Hlfe) TOFT TIFF 
% TTFFFR Ft Tfe Flffe ffelR 1 TORF FFl 

TOFFF it ffe fet «t fF 4 FTTdtF ^IlfedF TOT 4 RTF, FT 
TTFFFF fe |fe fel F|f Ftl FTF 4 tfe |4)fddR' J l iti fe 
Fffe Fi HrR TTFFFR Fit Rcnl felT FFTI FFFFF ^ FRTORTT 

Fi Fftsrr i ddRidt Ft 4r strfH rfi 1942 i toffr ^ 

fedR fef FRcftF ffeR TTTFR it fefTOFR |FIPhfPtF fFFTF 



4 TFI'dFtdT <+»l4shH 3 Flffelf fRFTI RTR ^ Ft TFR RR it. 
it. TFFT ^tfcRT f^TH llRFT 4 ct 3TRI FFT T1W RR TFR 

^ tftrrr ^t ctfi ^ srcr Tg?n^ ^ iF^njof twrt ftt fr 

Rtit qtr trt Ft tRf tftrri ^ ftt tftftt ff ifRcfrq 

TTHl^RI fRRT 4 t FTRTT FR ^ R+ldll Fl^ TO %F 33FFFT 
1FI TO i lFk#T 4 TFTRRR ^ 3RTRT fFRR (optics) 3?k 
^T-fqm ^RT-RtTOFT (X-ray topography) it i Hld+HT 

ifhRTFt froron tfh rt rrt ^tf ^ ftItvhT ^ iFf 

TORI 
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w> 



1947 1 TORTO F<^ U F FTt ^ifel RRRTTRT 4 ITtW^ FR^ 

FFI W toRrttrt ^ ign rRi ^i 4 f^fr frjr. 

°[TO stR RF. rFT i U®f TOfeqft (crystallography) R[ 
fFRTTI FFT ^-PhRlt Ft MTIdctd ^ fdF)l u f Fit FRFR 

TOM it RFTRT ttTOF' 

(elastic constants) TOR " 

TO RFT FfrotF fen <£ ,: |\ 

it fefe from 1949 S^m 

4 TOFTOT FTt Rfer Is^k 

fTOFfeRPT i FtRF.lt. \ 

RFf Fftl 4‘ Ft \( 

TOFFR Fit iz Ffe ll 

%fe RTfTO ■qffcTOT 4 "Ttfro ^ 

if I i fefl ^FsloFTSTf ^ ^ ^ ^ 

R FffeTOT 3T«TFF FT * . ^ * 

^ W ^KT^r 

3Tc^RT WfeT 1R; ( V^t 3f^f 'yn ^TH% ^ feTr 

BTO ^|c(6K WH F frRI 

1949 4 Rcfe 7t Ffe 7FP* TOFT 3T^T tfTOF F 
it FR TFTFRF ^ 1952 ^ 

TOTOT taRR ft TRqi 

3TW R fej 1# TO F ^ ^ ^ 

FFTF tTOFfFFTRTF Ft fgjnF TOFTCT Ft FJfel 
dHRelHPd 3ftr RTTOff FFffFT 4MV Il R-44t i foq 

tR8JTffeRR.RR. RfelFR tfef t Ff Ff , FF FF! 

sfe feFfeTRF 4 ’ ‘ — 

FTFtfe 4fefe fFTOT 7FRRT FTRt ^ fe# ffe it.it. 
TOF Fit TOFfFF fTOTTI TIFF F FF FF ^ %R TTFFRF Fit 
fTOFfel Fftl FffelFTFRF 1952 4 FIF 29 F^ Fit TOR 4 F FFRH 
FRF fTOFfelRF F FT«TOTF7 Ft FF FT TOTTtF RFI FfeFTT Ftt 



TOFF FTfTO 
FR ^TrI FIF it 
FFIFfFR TOT R TFTOT 3 
3lk FFt FFIFf Rt 
Fit t FtfFF ft R RF 
3fe att rf FPft it fro; 

sflt TORT oTOfR FfFTFF R fro; I 
TOR FflF 3TTOT tfTOF F 
3TFTR 

^ 'q^mF 

Wl'Ft'i ^ f^TTTl 
^TF ^-dKI 
felF ^ 3FRRT Ft 4H4)i|| 

RltfR TOlt FTTOTlfelFt ^ f^R 
Tltlf t Ff Ft, FR FF! 
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<)*71 



TOR TOTRRT ^ TOR-std R^RT 
(X-ray crystallography) M TJ 37 
if TO ^1 

TOR RTOT M 
77TRRT MM ^ 

TOf i' R]Z tttt] 

RTOf ^dMd i* jd*P 

MNI M c|MI RR7 is^b 
3>cl<*> Ml fl 

RRTlR RTRR' Rl *£cS rfj^; 

M f?RT T) RTOT fkfeR \ 

RT TO0 * 

*W, m -™t ^ fo~31JWft 

^ .>,0 (p°iyp?t 

TORi WR 4|IhHi*T awa l 



i* ST-ftTOT R+ldch) 
Mwidl TRlfTR RRR 



TO rj^ir gr g# aiifucjcfr to 

fkfaR f?R ('stereo Wew/ ^ |tr 
ZIFlWt 3im 377R $ m W 773? f# 377T w 
&-377TO# SW ^ Mi/ 377? 
(polypeptides) ^ #7 fTf ^ #' ^ 

^“•Scf) TO7i fir #’ ji gR #7 



RT^-Tf i TOM 

TOTRRT Ml R|7T 3TR Rl RTR ^ RTOT e£ TOjM ^ $T-fMRT ' PWh 
^ RfcTTOT M R TORT ^TT| 37M 3 Mr ^ 3RRR RT TO#P ift 3TR 
MM ^ RTOT ^ Rfd^M M 7RTOT Mr Ml 1954 if TOTO Rf 
Mr Mr (Nature) RTRR7 ypH=S itflfW RPd=bl R TOT! RK i 
TOM f7T yfd^H M TOTffTO RR RRT Rp 3TtT R^r ‘RPJMRT 
Ri'J-SR TTTRRT (coiled coil structure) RRT^I 

TTRTOTR Mr TOM RTpTOTf i HMl^l^ ^TOTT3ff M M 

Rfa TMl TO#1 RRT tt-TORTRf Wt M TORTTO rM M 37m 

M-<KHNpi«fc TTlficR i ^iH^-^-i-TOfZ (Ramachandran plot) M 

TOT i Pq<SHKl tl ^tM TOT M TTR) TORlPdd RTRRlif 

M T7R1TT «TI TORT! il fR olWi TO f^TO-TTOR fTOH (stereo- 
chemistry) 3lk RTTOTcTOT ^ f^TOT ^ Iwff RT TOR 3TTOT 



^ ITOtTO ^ ^ TOTO^ 



WTO? 
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TOTO7 W (*mt) *te7TO ^ ^3? ^ 3TT f¥m f 
(?v%) wt x&H¥ ?ft f^smujt 777W fivk°r wm ii 



TOf RichHii froRfronror ^ ^R-4frort Irtot 3 3rfM«T ttt^itw 
^ TOT R fTOTRI ^ RTO ^ TOT TORT R’ t|-3TlTOTt sfirogf 
^ f^-3TTTOfr fTO TOtf Rft f^fR TO TOlTOTOT fTOTT ^ TO ^ 
TOP^JTO dl Ml ill 4)1 (TORTfTO) TO 3TTTO TOtl ftlTORl ^ ^ 

TO TOTOTOT ^ TORlR iTOTH "TRTOT 3 TlfuTOT' ^R- 4 fTO?t TO^ 
TTOfro Rfh 1977 ^ #ITi 'TTOTO (Fogarty Scholar) 

tfrrro ^ ( 3 TRftro) ii frro %ttot tot 

■t?®7 (National Institute for Health) "^f TOR PbMIl 3^1 3^ 

cRTO TTTO RRTTTOt TO ^ TOT I 1978 ^ ^ STTpTOT 

TOnf ^ ^diPH^Ti fq;i to Rt ^ rr#t froro 

TRTO 1989 TOT rPtoIr ^#T TPI ^ RT^TTTOT ^ TOT TOR 

TOC^ T#l 



1980 ^ TO 4 T ^ 3 TTRR 3 R Rlf^TR TtR ^ RtfTOT T?i Ml M 
TOft TOR - 1945 ^ RTOTt TOt ^ «fl - R MfTTt ^ ^TH 

M Rgfro Mr Mi 1998 if tro ^ "i tor M 3totMrt 

TJPJ i\ Rf I TO TTRTOR ^ fM RRT RRR TORT RT fMi i RTRt 
M tor tMi 1999 i' izMiror Mr froMRiW 





i)?H [hail 



(International Union of Crystallographers) 3 

4Vl<\M 31 RrR <S# Mm 4 §qicr5 31 <H*-HlPlfl IqMII 1999 

4 ^ f^r TTST ^ R 3Tqpft ^ ( 7 3^J 2001 ) 

3 3TFTcITcT 3 31 #1 31 "P t — t 3?T HKRJui 4 in33 

f^f^n^FT 3 (siMVwi’M 4 wnw t ark 43 4 w^rr 
TTR1FT, 3t31Hm< q>i4<.cl 1?l <H e h1 33 (q^-Ml 

r^vqfqsjidq 3 ^3 41 ■gr^tn^' ti 



43^333 



4 RTST-WT *n#k cT«JT 
MlVdlrM -5(#T 3 31 ^l41 
^ 43 31 1 arq3 ^jpf 
■T^R^FT 31 qH 3 4 Tf^fk 



' C R' 4ff 3RM 



Hiqqf 3 qlqoi 



trrfr 41 t % sTKfr 
-H^K 3 ^4 4lf TRRFT 
trh ‘41 f4ni #ff4 TF^n 
^T TRF srfipr 3TTT t, 




^IH'SI 3TJ?F % TH W^TFT n 
3T^ 4 R'PPJ? ^iT qiH (Triple Helix) TM, 4 

srcr #41 4 ii ^ #kr ^4f3 

1954 3 41 #1 





S = t>i : Z Tg) U(^) - C[ (i**J 


-C< 


s 

II 

z 

t: 

% 


e3l?i ^rt 

(1923-1983) 


hkj 

tfi' 

4 

n 

i * 


|ls 


¥>* (3) = (rX^Ys elk _ 


J ^ 

g[j 



44 3P# 41# 4 1^7 #fW 43c1? ^1 

TO1 ‘3332^ H s3t3’ (representation theory) yfti**M' J iicH=b 

f4gRT) H 44 f^TZTT afk "33 3 <lcJiq»< T^T 3144 

WI 3 f4lTI F# 4^ 4F ?IP3T TW-(Hw(m+ 
44t 3 ~<£^\q 41 ?hm «h 7 rf i 

t ## ^FT 11 3p?^R 1923 41 

=FFT£ 3 1,3111 3^4 STartr 3 
3# 4 TToFT 4# 3l 4 3T# 
32 ^fa^lli 4f 3R# %9T 4 

f3p 3i 32 41 kfi^rr 4 
331 41 IsHftR 3#H iW(l 3 5*3Hl 

3^ 3?#%^ 31Tf3# WT^ST 
4 #1 3^3) qi<A 3# 3 ^qKi 3c# 3 

31^31 #i ^#1 4 m ^m\ #1 
sfk h# w tr 3#31 ^ft 41 
■g#i ?3ki 4 f# ^t 

k ^ikadl 3?T 4 T#3lS Hgifq^ilciq, 
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i 13HI RF FRF FF FFRT V'ijlPl^Rjl FF^T SIT R) RTtRT [hh[u| 
fRFRT i fdF Rnfcttrf $RfiPi*K ifciR fr^ Rt fdF ^ Ifftt fft 
RTI Rft-Rft RFtf^ik RIpT 3TtF^ FT ' C T^% 3rfc FRT F 3 ^ 
fRr i tTTRTf f^T^TFT i +l4<+il'0-'f4irHik =£ FF ^ fe| R< -|ti| 
■?fftT 3 rttt anR Ifft i tttr ^-FTra ff^ ff^ ^ *m\ 

mi Ri 



IT^T Rt Rf •hwiPci Rh RRT d^RlT fRc[TT RTt «ffl FFF^ rRrk 

^ RTRt 1857 ^ chPs^q ^Rwrq - ^TRTT RTf TJFt - RT) 3 rR "SR F 

mtz Ft Rti wft i mi #rt Rrt ttfH smt mm 
Rrt i\ fr ^ rR mi hPwk ^ %?r ruiRt f? ff 3 fi|f 

3TTFT-TRFR ■$ TTRtRR I7FTI FTt^T R 37 fR «HMH RF F RKlriT 
■^RR 3TT^ dm Ft "SR FT Ft felFTTI R Fcolf R' Rdlil R FT^ 
3R?R 4) HR T?Pf Rl i RTFFftT R FFfdR 3FRt R7RI i RTFFT 
TR^IT ddtfri H^l=h "3^ R| RRT FT FT F ^Tt^T Fft FfR FTRRtR 




#Ttd ^ ^Fft, # FftcR RT RFt TFtl 
?Tt?T =# Ri Rif TTRtTT % 37T^.Tft. 
TRT. F FTFRt FTt 3?R ^ T#f 
FTTF ^ 3-^ RR Ft hW^H^ 
R^l 



F%T m i 3Rnt -gjrfisrFT fRRT 



RR3^ if TJTt FTtl F#t i?dlf?HK 
RkqRieiicri'H it FFFFTft. Wt RFf 
mi FTt^PF Rt.oft. TTFF atl 




^RtT Ft 

rrtfr rff ^ mm it 
taRTRftFFTRr 
m Rft RjrtR 

TTFF 3RRFT 
TRlfRcT |TT 3TR 



wftei m 
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m$ RTF 100 TjfcRTcT 3R7 ^l ^dl^NK f^RfellcR ^ 
^.TRT. ^FT ^ mZ ^ FT TRF ^ RtRTTfFTT iRRT sfR mi RTF 
i\ Ri^iR^i ^Pti m rrfFt 'RttTH rrsir, #ft 

RTRI i RF^#T "R ^TR RR^ R^l "3R RRF RFT Rt.Rt. TFR R7t 

■rtfrt ^fffF m «ft, ^(do. 3 ttw? wf R RfqF rR wm 
'ifm f^fH Ft R^TT sfm RWTI ^dl^NK t^f^ITdR ^ - 
m it ?W rr. mi tfrM rm Rididl i\ ^ti m i 
rrfJr Rrih trrh it di^R«R m i\ wfeR m ^FTdk 
4 mH i RT«T TFl RK ^ mz. rR ?TKt #T?ft RTT^ Rft ^3t dfddl 
i RTR ifl 

FtRt RTRT i m$ i\ RfcTRT RFRHf 3lk F^F ^ yl^^K 
feORT i RIR RTIR RTRt i %R; RRTI 1945 R R)^Rlilldd 

fFRRT i "SIR ^ RR "4 cfclH RR^ ^ ^ 3Rnt R^Rt RfR 

RFRFft 3TR R RtfFRT f^TTd "StFRR RfRF TTtRRRsf mi FFtl 

dtpm^ 4 m\i i ^tr rtrtrRt RTartdt i mmm 
affc FRT ohus^R i <a1<m RTait oil y,^ RRFt RFlf I FR^ RK 
ftsM sftr rrt it itm m. i fi{ Irfft Ft M\ 1947 F m 

it i^t.it. Rrdti mi ftHt m Iwr «tt “frw $R<^Md 
Ry^m arnR f dR’i'H ^q” ( diT<^ i amRRid 3 r§tifrr 
gPd^Hu i) 1 3 ^ w m 3rrRtt m.\ Ffez^ affqr f^RRF 
’W-sl'fl , fSRRR i 3TIF Ft R^F 3RFRT FfF 7^ FTTR ^ ^3 F^l 

eFTR ^ HN=h RTlfFcT IVy. p4-1 c til dVl RIFRTFt Ft ~m 

mi «t m FT 3RRT FRFT ^PV+d FT I RF fFTTFT fe 
STTF Ft RF F FF^ RFTFFT i RR ^ FFF %FTI 

RF Ft Ffwt ^ R^T WfFF i - FTFF ^3RT Rfc FdTF ^Rtl 
FTFtR 1950 ^ 1963 FFT 13 R^ RTRflRRI PF^P^IdF Rf FfRF i 
RtFFTRf tFTFT, fFR^ ‘F^fFFF dFd<=h’ (3TRlfFFT FFi) FF 

FFFtF iFTFTI R^F i Ffe FfRFF 3RFTF FRd i RTF ftdRR 
TFsFrFFT RJJFf (arithmetic groups) FF fR^IFT FfFFTiFF fFTFTI 
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1968 ^ 1983 RRT 3 3W R5R1RR 

fira^T ^ RfarT IWT 3 RTi^.RR. RR R#l 

^ ^T TORT Rpf ^RTR RRf RTR R?) ?} 3TR 3TRR) R | U.|fcirHRT 
^ H"il RR ^Mii qrcRI WT RR^ '^RRi oq i^iH I cffp 

t^F# R Mld'Hs^H Rp RR ^ RRlPf ST, RH«W RIR R?Rt sftl TOP 
^ ^ Rfro rP) rr? rk Tmf Rft 373 ^ froft sfti 
^ ^ ^ 7 Tf*JtT TJRT RTFfr ^Tfw RHR sp, ^trr 
<i r Fl'P T?R iRRR Rp) <^14,1 RTR T^ ^ff qri ^| ^ 3pq- 

^feTT ^ r£ 3im R - ^ R W fRRRRF fsFFfe RH--#T 
3Tk ^RTTRI |R Rff) Tp' R 3}TRf gp| 

3RRt 1RTRRRT R TO T3R7 RcRl^t R RfRTOFTl' feR R| 

TO 4l R^ RfRTR R<ff 3 RRT ‘MfefRfeRT 
R^te^ 83 M’ (RT^I^l'H hiV-s 'feSHT) ip‘ oq^R RST RR R Rqqp- 
^ RR RF^TI M FIN RfRRRRf R %RT| TR7 j|fu|d?l <£ ^ 

^T R^ ^ <?Nt ^RfRRf RR ^R[| RRR fR^ 3TTR RT RR 
‘RtfRRT RR’ Rp RRTR RZFT 1? fRRR?l' RpR RRt-R<=hH R^ ^ fp 
RR^ RRRR RRRt RFT TOR 3?k RTRRTR Rrt ^RT f | ^ ^ %tt’ 
RfRR RR fRRR RRRR RR fRTTRt Rp RpR RWRRRT RR RRT rjkjr 
^TIRR^ TOft sjfoRR RTRff Rp) RRRR ^ RRpR TOT Rfff S>ft 
Rf^T TOFT Rpf ^RIhT RP R1R FTF) Rt) aft! 

R=S: 1957-58 ^ "yk^tR ■^qR ^ 

«fk 1961-63 ^ T#T 
T^l ^973^ RRT RR^f RtRlf^ 

%3R H^PshI 3Tfqi Ri^T (National 



F% RR 
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Academy of Science) R>t RRRTRT h^n rP) R^l " 9 ^f ftRd ^R!T 
TJ^JjT R^RRH RRRFT R RHR ^^RTt Rf Rl 1973 fTOT) 

■fR^RfRRlcTR sfk 1981 R RFT tR^RfR^HFTR RlRSte RPt RHR 
RRTfRR! R RTRlftR IRIRTI 1954 TR STRTtRvR RRRpERTFT 
RtRlf 3 ) (American Mathematical Society) RiT ‘RT^T "JC^RTR’ sfk 
1974 3 RRRtR R^)R fRRTR RRRRRt RR RtfRRTR RRTJRR RRRT 
M 13 RI RRR RTRTR R RR^ TRRIR ^ ‘^FITRIRTR ^f RfRR 3 TR 
4 fRR 5 fRRH^ ^R R ^fRRTRt RTtR ^ 71 R RTFl) RRRT RR RTR RltR 
RR( RltR RTRTR (Harish-Chandra Research Institute) R§TI 

1983 R iRFT RR Rkf R5 ^ ^ FTWt R^R RR RTO fSTTI RR RRR 
fRRRR R RfRRR 3RR1R Rt^FT RT) 60Rf R^RTR ^ RRFT3R R RRT 
RR1% RFT TRT RTI RR^ RIFT fRt RRRT RR RRT% $<1^1 R^R ^ 
RTRTR 3RRtfRR RtRT RTI RRFT RR( RRR R^ RRlt FlfcTcTT Rk 
Rt ^fRRT, ^RFTT sflF ^fRRR, ^tR RRI 





7>fT 7lfT r^fan 



TT.Tp. kzR 

(1925-2004) 



m mm 



3MR fw to sift* w k ^ik 3rfeg- mk-to 
(physiologist) kl aRTFllRT ktalf kk k ^sj-^psj ' 
^ 3 T C I^ k 3ffk fcoJlldsf 'c-qRkf kl 

^T ^RT ,925 if TTFfkF, *W (t R^ldlH ^rf) k ] 
^ RF# fkrTT fM^T 771% 

k *>i4<d kl R#7 14 7TJHT kt 

^ k Risk k lokf ^khar 



’ST ^’d.< 4Kk 



fk>^ll k 37% 

WT-fkclT k W 377 ?FT % 
cR' rRi dOM* k «(77 7 JT^ kl 

1943 k *nf tr^tc % fkkkr 



k%r % 
fkcT^T «k 
afk ^.kt. 




Tl.W- ifecf 
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kh^T- ^ knn R^fk % 'jgf^r ■kkt, f%k %kg % fk?ik 

cilefl ^Jc|d 7% H^<4i WkfRf ®7Ti 33 ft’ll 'ST'+dt H<Wl 33 

317k TjR-kkifdw wh\ rrr *tti k 73? 

% t¥w ^kk-'fiRTT tkin k kkr 3% 3k 3ikh k 33k 
Om 37 Iwt «tt - 77FTF3 %%kf % hhWhI' 3k 733T k 
Ik^cT 'Sffkk^l (Electrical Resistance of the Skin in Normal Beings 
and Psychotics) I 7-R7 Tft^t^Tk 3? fdO, 3%k 7|3 37% '§T 8 k k 7% 
^ i Ptcb 7WI «HTtJ| f3T3J %3 k f% 400 H%lMl 37 fkjRT 
el^d chHid 3>|£| STTI 

%77 k RIHkl'M fk^dl’M 77%3T HT% 3k %R ?t37T (Paintal 
Index) -iiH<=b 33^ 3^ -Hopd^kl “Ml^l HKf%3> kt7 k %33dl37t k 

•57737 7^3 wiki tkrqn %tt 37 %^ hi%7stt fkkr wk kfeRf 
37% k k 7k 37k 313 k 3ff 77 3T7k-%3T tk^H ^ ^rn^MT 
w\ m,\ 

kpr o,fe'i s Ki kfs^Fief R^<ri k kk^.k). ^vfk k Rio, kkrkRT 
aJI^Pd fkktl w "^klk ‘k-kill^+T (J-receptors) kt T^RTTI 
(kvkl nik+l k> 0, c h kk ^k 3’Hqk <HfslrHdl ^CH RhO, f«HI 
Rx^[<d cfRdT ^|cf yft+d Wi STII ^kfk ^ 3^1 rlk^T #3il 

f^rcrk '3^k ■gk kf^n ^k hr kofkR k ^kku sfk fR fk^u 
•RRk Rfsb^dl WT fdRT, 1^-TTcF tk ^k 37WT f^lTI fR 
k fR k kfarank ^k ^r ^t fk^ui 

1953 k ksR «TRcf okk sftr R?!k '^ttjc ^k srkPMRi k 

^nk RbMii 361 kN ^ ®hr Rkik ?TkT-1kRTT 

1k?H ^ "kt^RTf <& ^7 k fkHRt fRR 37kafR 'mfa 37I^f%R 
kRTPT, k ^FT f^FTTI W "^k k Riel k-f-d 

kffkrsR ok fH'vd'+i ^k akr w ^ R ^ 1990 hrt sirkk t?i «ik 
k RFkkr 3ii^rk^i3 375fP4n rIrr ^ 

k) R=kk F3H 3RFRTRT fkR 3Rkt k ^FFk ilk|J|!flMI k 
k\t^ik ^nk rh 






RRRT ftto RltflR ftl f ^ >. 

I* Rftt^ tot fl 

ftoftf (reflex action) ft I 

TTRT^Fft ft SIWIH ft <)<M <JMftl fttRT flRfftcf RTTI ft) tcT^ 

^■r ? ^ ^ ^ ^ tl ^TTRIR ft toll t^l ckld l ft 
MI'HHfftft ftt ^<*3T ft I^IM. 'icnKirH'h fftim aTTRSRRj' ft)^j -^| 
ft-fttlfto ftt tor ftt ^fw^R: ft T|R RT FcJ i g) i|| 

to to to ft to ft tor ft mtft to ft fii to fti 
pitoto to ffttor toto ^ft to ^ tor ^ 

ut HI to p cRJ fftRT RTRsft (fibre action potential) RT to- ft 

^ rts rttu tpr - torto ^ tor-'smi 

to ft ft- Rutoft to toto to to tut fto to tor 
rt to -fto ton to Rp rr ft rii rtr R*to tot to 

■tolcT Rfl JR to ft FR RTI RT RRTTR ^RTT fft to ^d l ftf ft 

^ito Rnto tort to ftt tototo ft to srrrt to t'i 

to WTRto to ftt hru-irrt ft to tor to ftt srrtofo 
^ y ^ 3 ^ to wmwT r t|r ^ to^ Rirft ft Rto 
toto to tu uto fti tor ton ft rfit rrt ato touif 



rrt. to 
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ftt to fti ton ft ftfto ijto ft nftt tot to ftt toft to 



toft 



U (Society for Scientific Values) 



V\ » 

itr to rtrt trtIri to ftti r§i ft Rfts to ^jrt tofto ?r 
rtrt ft tor antoftr pi rf trjf rru rrr to to Tift Rnft 
tofto fturtot ft rtruI to tor-HicM rtt Trto iu ifftr 

UT RTRRT RRTR RTTU RTI 3 TTR Rgl ft ftft to tot-RHt RTRIR 

W 'R 1 ^ to rftrit to t’i tor ft toft ftfto mi 41^ 3 trrt 
nft R^toftft to unto fti ft fftftt fttor ft snftto ton rt 
RRT fttF ft Riftt RTR tot to ftl RIRTT RTIU RT tft ftftoi RT 

tofto toft ftoRtoruR ft rpft ft to totfto toft top to 

RTR-fRcTTR fttof ft ftft Rift ftft tottof ft Rft ^T§ ftcH RTI ft 
RTRt fftftt RtofftcT RTRT ft to ftt tot Rift ft - Rift Rf RTRT 
to RtRlfto to to R RR tot to! Rift FT toRT to ^ 
RITRT Rfl ft to to Rlftt RRR ftlR: Rift ITRR Tfft ftl 



ftto ft ?rr to 



^*.^—11^-*- PULMOHA** I 

^chahis * 1 of \ 

BT .1. & PAlltTAL vaMMlta i p^ \ 

\ 

t. Jto— • n,p- * U * i Vhf t^dutiw 1 «T t **_'i th» *** 

1 -m* me ^ Vlft ** * 

l Ii««|l h rtedeiM HO**** 1 ' 1 ^ *fit -W w 1 r*** ■** 

l Tliv Hi- 4 ** 10 ^ *****" ZjlTw*W«* <' m *' P 

I -° ^ fibff* t>* 

' Si^*^r 32 =*"-"*^ — 



(TcTT ft 3TIRI fftftt RIRRRT ftt RRRI 

to ft toti irfti RTRrtR %rfto 
fto to to tot "p; fftift fti ftor ft 

RI 'RcR Rllftf H R^IRR RiTH ftto^T 
RTI ft Tmi ft R^R to ft fft to 

irt?t rrit to ip? fttfto to to 

ftoft WI RiT hI^i M u -sk iftl ftto 
RTT RIHT RT, “tot ft RR to RTI 

\ RT flftr: IWRR R^TRTH RTRTT ftft 
to ft RRH tl” 

to-fftRI ton IT to ft 3TR1RT 
ftlR RTT RIRTTR 3RR ftft RT R^IT 
ift ft UR RUHfl RT RF ft Rlftt 
R?ft urft ft, toffft RTI ft Rpr 
ift "I TFUT RRT ITUT RI R^l 
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Ttm ftmr 



BBqq oHKsMM 44 qq q4qq qt qp WF «JII 3qT37 WI qff 
qqnq 4 fq^-q^iPw! 3^ 3^4 s^qq qjqqt afa qqfq; 
‘fcietl W4 TB2 dlell «I3 HRisi 4t4 <*4TPt5 b4> eft qi4 q> f^Ti 
4tqq ■qrfp ^)4 4l qqg 4t Tqq qn ^ fqqrg 4, b4? 4br 
qq ^rn^THt 4 sror sth^ sm «m 4 sr ‘q^t’ sfo ‘-trrt 
^ sr 4 pqf qr stbr q?4 4ti wq?TfqF qqqqf 4 qT qm i P»iq, 
4pt ii fwr cf# qq^4 qft wqr q4f qq??4 4i 

3rqq so qieff q ?n4 4tqqqR "4" "ter 4 4oo 4 srfiKs 4tqqq 
fo#i Bq^ sqpqqiq qq 4q-TqP+eqi f^H qr qqq4 qqrq q^r 
4fc TRk-feqi fq^nq ^ 4q 4 4t Bqqq qtwr 3tfptq fi 3r4q 
^Ttq^dJsff SKI <$ "left ^ftqqqt qq ^TTqqr BR 4 <5<rcrl<sl fqrqT WeTT 
ti 2004 qq Bqqf qftqqqf qq 3 ,672 qq 3crt^ pq 4t Iqrqt qt 
4tqqnrf qt fm. qp qgt 3MdP^T ti wfffq 4 br qq qiqqi qT 
4 f fqqt qt %tPt^ qq ■pqrqq qiq Bq=£ qftqqqf srqqr pqqff 
^ sqqR: qr q?t 4tqT qrfpi Bq4 sFfqq, “fq qqrq <4 pqfqrq 
4 qrg-Ttq 44 sqqiq^qqr 44f 4 qjtqqrpf fwpi t (qftqqt 




Left ventricle 



%W- 1 fecf 



211 



44f qft ^qqft qrqqr q^f t) i ^PriH, %feff ^ pqrqq qq 
aqqq qftq qft qiqifqqr qqqtfqqT 3>4 t 3*i 4 Pi fen qiqifqqj 
pq 4t 4t qqqt ti” 

iqq “^pTm 4 4qifqq7 44-44 44 4 pr t# 4 14q4 

qqiqr % qqqsq qr a4r 4t qqiqi qfqfe fen qqm q qq qt 
■fer smt q?K ^ 4q ?rctT-1q5qr fq?H 4 qitq qq4 t# fqqqft 
sfk sifaqr qftq sqqjf^q qff qt4 4i 

3q4qr pqFRt "4 qwPrq fqqn qqn i9«i 4 qq^r 
qtqipt, sfk 1996 4 wi qtqipt, qfewt qft -q^ftfqq 
fq^ti 4 qiqftq q^tq fq^R 31 +khI 34t qjqftq fqqn qrf4q ^ 

3T«qg Til 4 «?4 q^ q^gqt (Third World Academy) ^ qrqnqft 

4 4 "p> 4i fq q?®n qq qqq Bq4 fqR "4 qp qr4q qn 1986 
4 qqq qrqqr 4 4 sr qq qp fq^jqq 4 qq^q fqqrn Bqqft 
qqft 37FFq 4 qftqq qr 3 r 4 qfq ^ qqq 4 qiq qziqn fqq 
43R qq qqfqqeq qp trr «ni 4 prff q4 qRfqqf qft qqrqqrq 
qqq 3?k smt q^iqqr qq qrqt srfqqn q4t qq4 4i qq q^q 
fqfqqqT qftqqrqt qq 4 frt 21 P<qn< 2004 4 fqqqft 4 pqi 
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'HRTR felT ^ (ionosphere) 

ktuH-qRq^ (climate change) k $9 k 3lf|9l4 37lk faqu 
Wh arqk 1? yl^-tu RiRk 331R f391 3) kHunk 3k 9$T3i k 
3TFt 911311 



^•kt. fa^n 371 "5FT 21 *144-0 1927 k 3V)d+ldl k ^3TTI ^ 
if < 444)1 y|<R=H 4 ) t7T$1 if I 394) fq3T 997 f^UTpPT k f918J97 if 
f*nk ilk %$?i akr ap^iwH 9t if* t^t tuf 13791 wi kt 

971 tkn k 9I93 

3^7 ik 3||41 cH 314HNII 9Flf k 
k*l ?tk 3t 37R3 k amt ^rr k 
6 RtTT "9 33 3Tnt I «=H 1 crl c ti I cl I 

-WHI41 377k 4^ 9K "39^ ktk7T7 
93-^- f34I 3k 34kl7IMI k 3719 
9TR9 f^rqri fqqi k 

3H949 u 1d 4^ ^9 k 3TTrqt ktq 
3nk %rt qn 13 997 knfcr % 
1 *k (q^iM 3)" kl k 3Tlk «ksi<h 
ark 13 k 1 ) 79711 # rkjr Rwidi i 



1954 9 '4)Vi4)ldl t979f9^1cl9 k kt.f97<rf. 39191 977k # 9T9 f991 




(National Physical Laboratory) 



k 9719 97791 7JF 197311 9# 1#lk k?3t-f93T9 97T 947 931 f93Fl 
^F 19731 37k 17# 793 3191 997 Ifd 917lf k T#l kilt 
■fk^nF 971 Pd+ITI 919 19 337 SUWF53T # 314999 k *^T 311 
393991591 # 373k 3131333 97T 3? kl t # kfekt-lkit' 

3k 43dPid 99 3133 k*T91 tl ?7k 99? k 1«9t 3k 9# 33? 97 

kf?9t k3R 3133 ilwti kkk # 311999 k 9#t 3131331 k 

?3 1779 #3 337 lf9 9191 313 ^4x4 3713 311 3 114HM^d 3k 
qk k 19 #995 qfel-313 9flqk k 31 3^373 135TFT (spectroscopy) 
31 1$3t 97 elk ^#997 333713)' jjRl ff 7933 it 3T3T 311 3R3 
k 3333^3131 97 #997# 3k #3 ##37 IRT.'k. kT3T k R§t 3tl 
3Fk RR3 337 33k ik ik <444i 333t337lk l^.kt. fk3T k 13 37Ff 
3k 31Tk 331311 



33333^^ 3T kt337lk ik^ t%kt 37TH f3?t3 k 333R4 3373t37 
3R fkkr m ti fq^ck 3?i37 k 13 379 k did i cum 

3k 3T3-3R3 3^3 ^ 313 kk 33373k ^ 3fft^ 3k 3f I 3tR 3“ 
3337 k ‘kkcTH3 333F ^PdPd'dH W^tk^’ 97lksFT k 

3P3k3 kkk-kkkf iri w k3 3 tt arsppr f^3i 3311 aqkt k 
37137 k itfk33 ^ Tp3k akt kkk k 3ift^ w 15-3331 ki ^ 
3k k 3313 '4144) Kl ^ Bid 3k 3f I 3^ ^ 37137 3 333^ kk 
3iR k- 3Tfk; i«kt 3k 331 k 1 ,000 P^dlkki 3731 337 k - k3 

371 314333 1331 13k 33 $3 "k ktf337 1333?, kk 3313 afk 
3133T3 k 313-313 333 313 k 3133^ 371 314333 1331 f391 

k 13 33 3433 k 371 33733 f373i aik Ph<km 1 3k I 



3F3klk3 4J-ktf337 3k 1957-58 afk 3|*dk$4 ^k 3k 1964-65 k 
qt<H t331 it 3R3t3 331 3k 13J1I 31F37 7ll4c1 kl 

1970 9) 37137 k 1331 k nRqal h u sci (troposphere) kl k 
Tfe3t-kt337rk 371 3133 %3T| ^ 3131 3k tfekt 33R $1331 
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Tt?H faitf 



RPt RfcT RTF FfFTI ^TRcT TTFH F*R 

sfa RpRR-^ RfRRT tf TFFTfRF ^nff 
Rk ^-^diciH) tt ^ %r 37^ul^]ii tflRt 
R ^-sfHFRT ^aiq-il (International 

Radio and Geophysical Warning Centre ) Rft 
WRT Rftl H^% WT RTF tfekr Wlf ^RT 
3TPT Rit Rf£ RF FR Ft TRTfFF fRRTI 

FRT RfeRT 4*1lPi<*> Fit ^ TTTR-TTTR F^T RT?TR FMITIRi’ Ft 

atr rf4 trftr Rtt ^rft Rt %r Rit ^ sk ^ Tpff Rt rftf 

1982-86 ^ ^TR TT^tR FtfHRT FRkRTRF Rt Pd'<VFF aft* 1986-91 
^ ttTH %lPl<*. FRT atkjtPlR STJTRRR FftRR ^ R g l fd^ l ch R) 
R^ FT Wh FFTRt HTNt ^ RF^f f%RTI t ‘FHTjF T^|i|| RRft^Kf 
^MtR 3RRRF’ cm4shH (Monsoon Asia Integrated Regional Study 
programme) t FRF Rt TTRRIRT stl 

1990 Rt R?RF k FJ*R RTt *M*M SRI ^fFRT ^ FRfRTR F 3TTR 
FR^TtR 4 t HFRt RRRTRf ^ 3RRRR FT fFRT RF F^H R^f ^| 
37t#7 FTF, RIFIRTRtR TTFRF lR?R afk FRF tf illd^ l ^R trt ^ 
RR# Ft HFRt 3tfgFtR FTtRRFp RF RRRfgtR 3RR 1990 Rt 
3TRIR k STRftRR Rp) FRfRTFT TRFF F^RTt 4 37RR RFTTRT % 
RRcf t RH R> Tt FfH r 4 38.4 pHPddH HR R)4 r tn 3oHP4d 
^kft f 4t TJ8Rt Rf HTFFFT ^ RRt RF FR7 Fg7§ RTRUJ f| -fr^T 4 
^ TFtF ^3 RFTRT sfk 3Rj4 FtTT %TfFRT 3RRRF ^ f?R£ fRlRT 
fa FRFtR RTF RT 7M k ^RR RR fcrfFlRH HR r)4r ft tT »<y1d1 
il 3pR R"5RTf RF t fRT RRR RTt ^RRT ^ RlTRR Rl% oRfRF 
^ 3JRT 'THKI TffHFTHR kk RRk fl ^RcHI ^ HRT 
r RTf k r 4 sl'dd *hV<T 3rk h^hkh k' r 4 "fIrir 

T^RT "gRT y^ui ^ Rkf 3TFTTF fRRTTI 

^ RRfRRI ^ fRWR Rf) RRRtfR RTt Hr^S %lftRT 7f)R 
^ ^dl kHT RIF^ Rl H^# RRRT RT 1% fd^fl RR RRTRT R^RTR 




%it. fan 



215 




18<0 laeo \ 900 1920 I944 I960 I960 2000 



w fifer mwi ^ w w <&i mm ffe famt Rf ti 

HR^ RR7t4 RglR Iwf ^ Ifr; ^iRdj ?T)R r 4 RteRt-H<i-sa! tl 
FR%F HWT -9RR «ft % rTFF Rf?TRT ^R RFRlR RRHR 
(R^R) ^ RcRIRRR 4f RRi - %TT ^HRRf 1§FT FfR) t?ff kf F^ 
R^RF 3lk 4|RR) RRRIR R^t RTmfRRT RRRTRt RR^RR R^ 
afR FRF fRRit 3FTR1^ R^l H^#T fRfFR 4 fHRR 7 FRT R RRRT 
RTR^ft RRRIRt RRTfRF R7TH ^ y4)j|^lldlR TRlftcT RRF R7T 
■^TTR fRRTI W k fRRT FRFtR RHT RR Ft RIlfRR RTRT 

RUFF R, RIF RR FT RRf fFRIRR ^ H1RF-1F1RF, ^RR sfR 
^Rlf FT iFRT HR 4Rf F RFT ^iPdR. FFf FfR FT?) 4l HFRF 
FRRF iR^RRT RT fRT Rp^t H)Pd4)‘ =k fRR TTHlRP sfk 3#I^R 
FtFT RrfFRT 4 tl HF^ RPJFR F2*- J l444i<rt 3TR 

RRIf^H (Intergovernmental Panel on Climate Change) 3TF^ 
RTTR -$ F|R Ft# RT1 R RTF4 R 1R7 FRF F^FR 3fk tn HFFNf 
FT HtTT RftRR^Ff Rk Rk kkRT-FfTR^F ^ ^ FT HFJRF FtfFFT 
RFTRI 

1999 f fFRI t FRF, ^JTlF, FTRRlR atr STFTIRF ^ 200 k Ft 
RlfRRj ^iPHRI ^ RTR fFRRR FTlRF f RF FFF RF FRT FFF 
FRtF iFTFri Wk HFTk FRI t Fp^5 RTRffR (Aerosols) FIFRP RgF 
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^ chU| ^ nl-HH ^R -SpqFT R7T 3R2RR %RTI flRfj 

^TI ^ ^ #T %lf^f 4 4 4 Rgm | J|< 

(Indian Ocean Experiment) 4 *fFT f^FTTI ] ErW f^ -q?TRFR 

^ ^ RI I^RTT RRT RFT 3Tciqifict>i 4 3Tjf 'g^T RRfftq 

4 3nf 3Ej%T ^crr 4 1 %tft f| ^R 

™ y 7 3* $ 3RZFRT cfft WmiHT <R RRTI %Ph] <4 

^ ^ 4 w TpiT -srgt R?4 $T Srftt ^ RSTRPR 4 

^ <ai ^ ^ ^ 4 RFRJF 4> cj^f 

RTRT RC TRSfo RRTR R^ 4| fiRTT 4 4 <TIcf 4 <$ % TRtefa 
4 ^Tf 4 RRf 44 S^\ R7 RRTcf Rf RR7RT t 44 RRT 

’H=hc1l f| 

^T 4 ^ WR RT f44R RFT f^TT 44 R4PR 4 R$ ^ «ffa 
^ 4RR 1^44^ R^RTRRT 4 ^FH RFf ftfrqil 4 RR RRf 
^ WT^f 4 ^4 44t 3fe RFfr R^tf RRf) RRRff ^ 
^cuiRsci ^4) rt4) rrtM h 1 (ci rT 4 rt4 stm^t 4i 



■^4)4 200 4 3rfir^r 4 





IffiiittsM 

|BS«*Jif «tt>d tocw 








t^r RTfRRR %4 ark Rif ■gRI^f RR 

R^hi'RI iRTRTI 5'}*) 4 ’icrx^odtR 

4 4 : Advances in Space 

Exploration (3RcT4$T W\ 4 rit 
) ( 1979) ( R^RTfRR ) , 

Ionospheric Effects of Solar Flares 

(44 4>oi(<4 ^ 31FH4U^d tr -jjrtR) 

ff&TT Human influences on 
Atmospheric Environment (RRfcRU| 
RT RFr44r URTR) I 4 ^ %fe 
44f RfRRRR) ^ TFMKH r ti^ e£ 
•hw R( 4k — wfa 37 fqr 






(Journal of Atmospheric and 
Terrestrial Physics) , t 4& W f& 



%ft. fim 
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219 




HR 3 37RJpTV wft^RTR^ V #1 7TFTT- 1FTT ^T ^ ^ 

% Vt W il Wp 3T1V iftll ^ oT3fF ^ ft TO 3 
^#WR5r TR H# liflVFf # 3PW 3THTTTVTT VT 
tVlW 13TTI 

% H^VT «RT 10 3RR 1927 vt IT3TTI BWI iftlTT VH^T HT 
qitfl H '5H^ fW tlTRK fTHT 1 v?||Ihv ^tlHRT *¥ 
^Ffer «ti ^r#T 3 ^3 vt Rpr aftr vt f^rT 

tlTRK 3 it if I ^ 3V 3R^ VHT 
1 #T 1?T <*)K U I <<ticl f d'lohl 
111 WTTT itlt artl 3R# 

THllfdd fVH vft Tf?r%neFT 
#t 'qf^TT VT WKH iff froi 

HlTfiiTTinT vt fqrfrr^T 
^IRh^m <£ ttPvt vt tftrvr 
7t ^ift #Vf5FT l^fR # fwff 
IT vf oi|KsiJH 3TTVfVT fVIT| 
1943 Wf 

^ 5?<UMK T^' VT? 

^3 



eLjHaHH ffiT eft ^3 H^IT TtH 3TVTt H$f+d Tt 16 fv#lt3T Vt 
HIT VT# "3# n Sift oillMH V HI HITT 3# s^l T^ f t 
oHIOMli tSdA *151 RHI 

C\ 

3 vtfvv fvrvTT *t vtr up: tt#r 3 iivt urt #1 «fn i# 

vtVTTVt' 4 t ^ # TltlR ^ ifa HI W T FTfeT^ 13# 

fim m ^i M^iPc i ^id - q 3ifvvi vtr £Pra # itfktt Rsidifl 

«tl I^V HlTlt ‘JV Vt 7TT1 31FK Hlft flR 3 HMtfti HR Vt 
WT sffi ^efft ^Rft 1TFT ^RV ft T /Mr 377V T?1 c^T7 (The 
Spirit of St Louis) It -qurf fcl-s^f Vt 3RT T TT a TF ^! f^TH 3TR 
■^Ffl, ^Nf it sNt 3H?t fqoqm %#FFT iWt H^fT 

qi ^3 Vt VFTI Vt '#Ft Vt 3m it 1 RT WpFJ 
f^flF 'stlWTTSif "Vt iNKf IT 3ttr <4 J il-dT VT TFRTI 'll 

sTTO ^ it ^3 ^ 3 f^RTTffcRTT ^IWI ^ 1# it I TTcT 

^ 3TO1 ^ 4^ ^ ^ WR ^ it lllfld «tl HTfelllFT ^ 
TFlft l^FFnst (spectrograph) VT Pf 1 u I tVlTI ITl^ tcRf 
3H% I'MH+SJ Vt felVt Tf clOlflK T51 TTcff IV "Q^j 
‘TTStVWftR’ VR IT IVm Wf tVTTI 1946 W tWT IT 
3TRT '%1PTV VtlH ychlf^TTT fvlTI 
1948 ll.^'H'Hl. Vt 111^ TUT VT^ ^ IK ^ 3FFft STTltflVT 
v Irtt Tvffemm vt ^rt iK?t ^r, ir^, itt trft hr 1 

ITT ^?t ^ fcR 3RTTT VpT VI ^1 TtltH^T ITTt WT $'cW ^ 
^O^ ir T lt T^TTTT vtTT sftT 1T^ ^ it^TTT 

ITT# #T# HR Vt W IT H3 «tl V 3 Vj l 1V^ t^TRK ^ 
TJKTVTcr Vtl #T# Vt HI Tt 1949 3 tlTTlK TTTVIT 1TTT Ivi; 
V## V VM %5 H^IT^ fv^PviJIcR ^ fW # f#7 
131 IT^I V 3 3THt STTTVt VTfaeT #T ^TV 

## # «ffa HIT I 1T^ 3TFT V KK l#ff # itlT it ^3 W\ 
^ 3 V VTT ^xtJd TTTTT T §# PiVdll 3TTVKT # TTFTFT tllf vt 
^oct ' 33 1# 3V Vtlt-’#1 IT °(p5 3mT-R RT 3TFTT I ITT 3TVR 
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<h?M foaii 



7TTfFFt' i# TTT«T ^5 # ^TT FF! cTT^ Ft TltF, f^t -333# 

c n<#l 4) 'TFT ft F^-FtF-^fW ^rn=r f#FT ffti ^ff# 

■#51 ^ fFF ^HlPHdid -Qtmd 3TTF F Fft)f4F {Astronomical 
Society of the Pacific) # % F 3 ^ F# FT#Z FRF 3 

'■HHlidd fFFTI 

1951 if nl^F^t. ■H^im ■*><# Ft FTF #Tj| f^FTR# Kxfi ij # #5R# 
WI^RIT^ FT FRlFT# F fotJ 3#fgcT FR##t t^r 4dlPdM 
ft#l w ^ F# FT3k FldlHK fTFT ;|fFFT F# FF# Fft, 
200 #F °dRH F# ^TF)F FT FTRT FT# FT ^FFTR FTFT fFTI F?T 
FRT-q4st>H-fFFTF ft) THHTF3 # FTT eRT Id Id# FT 

FFRT Pfcdll "qldT>-tFcT (Wolf Rayet) FTFF FT# FT FFFi F^F FTTF 
^ ^ ^ f^T # ITT iFFF' Ft fFjJIF #t FF #‘ TFlfFF FT fFFTI 

1953 #T ^ F 33 ^ FRF cfl#l FTT TRTF FRF if TFFld^llTF FT 7 T)f 
FR^ F# TjfFFnf #SF fw#t ff 4f 3#* #?[ 4 FFFP&T TTF# F#t 
^fIf RTF 15 IF oFi-h FF itfFSFT FF (refractor) FTl 1954 # 
% FKluiFl ftFF FFFTTFTT #f T ^i)d3IRd) Ft FF # 

fff ^ %fti m %ft tfft ft #t fi# <# fair; Fi#f# ftr 

F^?T FT FTFTcflF ^OHHfI F # TR# fFFTI #TJ F 3 ^ # |TR# fcTtr 
^ FRT RFJFF FFTFt ^ftl egu Ft TTTT# #f FIT 
Fif ■5FI FF #ftF %TfFFTt Ft Fftlf^F fFFT f d-#t# 

TiFRRITTF Ft fFFTTT it 3TFF ijjFFF fFFlf I 

1960 it FRF TTTFTR Ft STRUT FT ^ F 33 ^ 170 TT1RT ^JTT#) 
FittFRTcT ^FFTTdT Ft FF^ 'JFT Pl^lF Ftl ftfe^T t^Z ff^FFT 
FTRFt 't 1792 ^f ^ F^IF it FFlfFF fFvFT FT 3?k fFR 1899 
^ FtfcFIFT TFHFFftF fFFT FT I ^ FF^ F%f|F Wl Wl l fd) , 
^ FF.3TR. FtFFF 3^ ‘FF^fe FFTF’ (Evershed Effect) ^ %F; 
Fftl^ FFT FFTFte, fF TRFT tF^TFT 7F ?tl F^'t F?f 
FT FFFRFT fFFW atk FFFF fFRR FT) F^T Fn 4v i ld l F«rTpTcT Fit I 
IFit Fr| «lel <j<4t4 3?R FutshHctdt ftfitF fQ;i F^Ftt iJTHt Ffk 
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^aNt 4f ^ffed ^FFffFFft FTT FFT% FR 7|4 FF 3RFFF FRF 
Ft %tt FFFTt OTf Ft FFTFTI FttFFTeT F TMtFmRF FT TltF 
FTpf FRt FTeft FFT TF'jyf TRFT attT F^T FFF1MT ^ F 1 ^ F 33 ^ ^ 
TPTt "t 3FFFT crt-ll fFTFTI 

^3 FcF Ft FWTJTT tFRTT tF" ^ TTTTT FRT FJT 3T?FFF FRF 

^ fdF Fl^FHId ^RTTdT FT TFTF STJFFFF FI Fti TFR FT) 
TFTF it FRFTFFlft Tf FfFR fFFTfff FF FTT FFF fFFT 

3flT 3RT 4' 4 FfFdRTf F FFFt flF FTFF WT FT f|FI F?T 
Fi# FF F3R fiRF "Ft FTTt FR # FFft#Ft R IFF ^3TT FI 
FTFRJT FTFF FR ^'FRT fTFT FF TFH TFTtFFTFtF 3TF^tFRff 
^ FF^FT FI ^3 F 3 ^# FTFT^T # 38 #F oFRT Ft <£T#T 
TFfFcT F#l FK #f TRTt ^FFFT # -3^tt 100 #.F t. FI F# FFet 
FT^TT FRFft Ft ^.41 i FFI^I 

1971 if Ft^FFM sfR FTFTT^T #WFTFf # TlfiFfeTF FF # FF 
TFFTTTTt fHt F=^ Ft TFTFFT Ft - FRfftF TTRTFtfFFt WIR 
(Indian Institute of Astrophysics)! ^TT TRSTF # #7T # TFFt^FTITF 
^ ^F # ST^TRIR FT FfTFj4 Ffff fFFI fTTFT FF ^TfRTF 

a ^TRT FRfFFft TT^ F fFTTFT 

# F#t ^TFtFf FT fFFW FRFT 
ftF OKI 'Hi id dil TTTFH F# FJFFRT 
ikT TTTFF # iFg #t 
hl<H* J Ml, ^ j mV # "STTF) FF# 
[ # TFHI'dRd FR f#F FFTI 
FJ s # FTcftF TTRT#tfFFt TRFF 
FF FR FF SRPFt FfF =h^ 
^ feTF; Fp FftFR fFFI 
F^T # FTP# FlfTT ^T#T FF# 
r 15 f##t 3RFT # FF 3FJF 
3#T fFTFT FTTT FFSTFT 
(occultation) FTsfT FFTI 



II U 
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fmi 



^5'wRl TIF 4 ddlRl'S (Ganymede) |~|" 

4 Rl^Fm 44 <?TT WTO IfeTTI 1^4 ^ yhr^ 
fe ^T#T 4 WT (Uranus) 4 |^[V^j 

=fm fe^lf t^Ti 1fe4 sl£ll u 4 4 «4: 4 ?qR 
m 4 ^TFR fSTTI TO W fej TTcfT 1/ A 
^TRcTT 41 ^^mTcTT WffW <r 4 4 / i V 

WIP cf Wl 

1970 4 4m ^TO*H IfetcTT TO- TO^lfeR 
WlRl dl<l , 4l1d<=bl TOTO 44 STITT \ 

% ^4 Wl 41 ^ TORT 41 1 ^4 TO ///A" X \ 
3Tk FH 4 TOFT 4 to 144 41 44cT TO?‘ 

"^m 1 41 ark TOPTO TO44 4 m ^ 

19 3-PHrd 1982 41 55 TO4 41 STRTT^ / / 

4 41 43 wjm fwr 4 wi am) L^^L 

><«T’iTFh fti el ^J4d (International 
Astronomical Union) 4 a^TOST ^ 4 1m; ^ m; 4l 4g TO^4 
«h4 41 234 4.41. WTO 41 <£<4)d 41 ^4 4mT 4 TOR 
derail TOH44 TOTOlTO 4M 4 TO£ 41 TOP4d 14TOT 4k TOWcJT 
^TOTTOT TOTT W TOq4 >H«3M "4* 4g TO 1 ^ 4^lldl W Wl 

M to^ amt TOgg# 4 tot 4 towt ^ffr 4 ^w.i<f 4- rn ^ il Hd 

1^1 1970 4 TOT 41fm 14m) 4 %I WfeTOTOTO WTFR gTOTOTR 
sf4 1977 4 4Pd4) TOTT 444 3TTTO IfeTTI 1981 4 TOTTOT 

tim 4 to4 toto gm 4 feii ar4 w w 4 4g 

^ 4 WT *TT, “TOR-TOR TO 44 t % fef W TOffe STMT 4 

ark 4 to a4 arororow 41 ferfro 41 to 4 fefi, -gR? 
4k to tort mr 4i” ft to«4 41 totoft to>4 to wr 4j TO^g 
4t FT totto qn sr^rtt r4) «tt 4 t|^ am) fcKin ^tt w°k 
m t 4 ti 




44 3yqw< F?4 ^1 fafcticHcfrJ fe w w^nw $ f$> 
4 ^4 4# w4 ^ 4^7#*- ^ frw^tJT 

?t /cTi* Wr #4 

- 4tfe 44) 



^fw m ^ 44 4 - arnnfroTH, 4efer 4 4fe7 ww 

w - «qpr 4 #4 4 to 4 wr ^rgr: ^tt m gqi fern 
7T5RSFT feT iM^ld) ^T RPR g=S 44 4 <i=h aRTFriFT 

^rffe 4^ WTfi-ViZ (Jaipur Foot) 4 Wl 4l ■qpfet ^4if 

4 fwRFT gq rt#' 44 4 fm; ^ fferwf) 4 w 
*lPd£fn4 WR ^rffe gsn tl W^-V>Z ^T fe^TTFT TO fe4 
wf 44 4 3^4 to4 4 w4t 4 14rt «ni 



3tr4 ^t wft wi4 4 4cni ^t 4 ffer 4f. f4ffer wf 44 
wot Id^fd^Jidd 4 4rfw 14m w4 4 m f4m, 
qfe, sjRrKH 44 ti^-4rt 44 ge4‘ to: 44 1w ^tot stti m4 
hR^k 4 4441 4 3to4 r>t 4frtto stti 4f. 44 4 4fw 
14m to 144 4 qml wt^tw tfe4 ark to 4 m ^4i4 
%rfw tp4 rtt 444 4 %41 4 argm ffern ?n4 4 ^fer 44 
41 w? r 44 ami to 4 4fw 41 feejT 4 fm; 4 tot%tt 
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Om 



t^fTI 1930 if. 3RTO WfkneTR 3 ek ^T%tt 
RRK R^t fw k Rff f£| RRtR k 'RFR IRjeF 4' kl R1R -4' 
P.Rt.Rt.TTTf. 3Tk t^T.Tt?T. RT( R3lf kM RTR^ Rp^,*el 
^>Ttrl«l, 31FRI ^ Tjft Rftl 3TWt MfSTR RfcTRT RRIRT 1954 ^ 
■i-4 iJ,fs'i«i4 il^el 'frTel'O 3R* ’H'jJ’HH (Royal College of Surgeons) 

R?t Mlfk H kl 



HhK RF RfRSRR RR3 ^Ir^faPfroHeb Rf "^R Tf ?|3TT sr RTRJ "4 
kfa ^ '5^t-k ^ k ^ 3R RTT| RRT ‘a-cct^lflil gfqfR 

^ ^TRlf RTRt fk 31-Wdld R^ gsrik eft -fk ak Mt sftl 
k ?\sVk Irrft eft r# «r, ^Rm wi ft kk ^ 
W RR fRRFT Rft ^ RRft ^ fk ^?f| RRft flT RHft tkR 
\< j IIh 1 MR u IIH ftfft SHR>I 3RRJRJT RRRR RMlft Rft ftt Rtft SR| RTR 
^ kt ft RR3 T?eRiT, tftRTRT ak RRT-eTFTR RR <£fiw k RRRT 

fak ^fw *rc ^ wk ktk rr rtIrr tkn 



WJC-'^Z 3R STlfq'tcbK TTR7 SRjftt «kt ft 

pr ftki ^eRfftfftey* ri ‘srk Rk 
ftftt, Rft (s^i r> 44 ei RifftRT ski ■h4"<h k 
kft ft, k -graft tfpcfs Rk, k tjrt 
to %ek ft 4 t Rkt kf rr fti ftftft 30 
k ^jft R^eft RK WFg. H RRT^ Rlftl fk 
SRRcJTR ft ftt Ml RR k. ftftf Rftf klPwT 
k RPRR ft fa* el HI mNf k WRRT RR k 
3?R TFRf 'tjaOPwT k ?Wp*l<rM WTT 
T# ^1 

kt kkt iM srk Rkff ^ fk; 
^M^°W, ®FR kl M ^ik ft| kk 

#T H fkZRR cfk ^cT RT T]TRf 
TOT kcT 3RTk #T?tW Rk 4l 
5-wRiy, kt ^ ^RRRTff ^ Mm i u i k (4 °h etMil 




if.^. ?k 



225 




^ tk ^ P#l 3R<MU| Rk k Rfkl -yr) fkcT #TT #T 
kk k TORT «IT, 'Rp' RRt 3Tk ^5T «TT sfk ^ 

kRR « 2 Ml H-Sdl STTI ell 'l ^ k ktk "'R k k 

cRFT k ^1 W^ ^JjTT Rk kt 3RRR SfT <=KlTfa> RRcT #R 

kf, TOf 4 t <^iiRMdT rt k k M ^ sk t k ti r? fkk 

k WIT k ^ RTST-RTR RFlt 3^ ^ W 3TTRR ojp 

^sRM k '’11*1 qiell SRI 'S-hA 3RT ak «hHl sft — el 41 ell 

RFC SRI fkk k eFTIRR R Rt RfNlleFT 3 kf *f\ RRRR sr afo 
R it RleTsft RRRR kl ^T RRRTT SR| 

itit k k p7 Mip ^ Mr Mil ki kk k 

k klT RRT SRI k R^RRR 3RR f?RRR RRt 4 ^«HR^ 

kff RRR RR 13*01 sri -ftk ^ R°F ^STpftR <=hl<l J K ^ RR^RT 
^TeTRR RTgT fk; p (vulcanized) 1RR ^ RRT kk RR RtJRT 
RRRTRTI ^ RR k RTTt ak RvST SR, tr Rk ^RR RR4 
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itm fmrf 



3qk 'QTfr w: tc ^ of^ «)i 6 

*H e l<l 2008 80 ^F>t 3TT5 ^ "ST. %RT t^STTI 

^ tfc ^ sffe^FI (Canadian 

Broadcasting Corporation) ^ ^ -eft fzqfa %qn 

T f^’ RFRF fir^ fWT 3 T 5R^-'gJZ <st 'Setf %ir 3FR 
^ t‘1 Rt? f+dH 3jf^ W5ffa Zcf'+Tt ^fT RZR 

^ ^ il yRiHs ^ RksK ^it 3jft; ^MIHI TRT 

^ ST^RT tRT % 3§HT FZT «TTI Z^$W eTTFTT, f*R 

^ ^T 1%RT sfk ^Murkll ^dR^f ^ ^5TTI 




3nM|eFd ^ wfz^T (liquid crystals) 3T^=F 
3 WRT fWR; RT I# t - HMl^d 3 #FT WZt TsFR ^TR 
id'lfadd rR7| H6d Rid) RR)-^KcFM R>RlZ-t Z^JR 3R ?pR 
M I sffc ZRcFT WT 3R sRf ^ R f^PTT f| s(R 

¥¥f&F\ ^ 3 f^FRT RiT SfR 

ftlcKiq^WH 

■#q^Ff ^j) *n?n fi #«T -*m ^ 

R^ltsK ^I^R6 3RFR 1930 

chld+idl 3 fZTTI Zd£ fw ®p— g^®f 

3?i)d ^K=hK Ri Idy. RiFT RRR s)i 'm Mr 

M<lHRl RTR # WR RRR c£ 



I^Tafr 3 RZRT RTI 
R^llsR R7) ^ Rfelcfa 
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$577 



q|?t ®t, $<37) 717^7 ^ qTSJT 3 3R^ 3T=F qq^| 
qq^lsK Wt-'PKFrt Hp7K 3 «tl Rqqft Tfr RldRWTf fq^R 

4 qtqR y,<H>K qR wf ^rork Rt.qt. wt qft qiq 
«ffi qqTR§T ^ #e h*t«hh srk q£ *nf tjst. wtqq *ft 

RfR5 %fF77 ®tl 1951 3 TRr.q^RTt. qft q%T ^ RFl^ 

f^felleFT 3 W&m 3THTI qt rM Rqq? qjft 3lk qit 3 
Rtqq.Rt ®f>tt 

<5 <3 7) qR 7^Jf]<a< ^ J I <rfi < 3TR( 2ffk q?T d-lP} 3 7 Pi Rid 7RR ?ltq 
RR*?R R qqR WR fqRTI <| RTF t^Rs^ld RTRI Rt.qt. TRR =£ 
Rl^ #7 *5757 R| qq qP?f qt #q qq RTOq fJ?~t$T®l ^R7 qT, 
R fqr HIHI-Rm 4 qqi 33 h1 tUm T^=F fqq 377) q^ 777^ y|H)<3< 
7H#T ^ W RC qP ^3 3RRt qi^t RRt J&f T$ ^TTsq 

ifl R^ltR q?t RR TO ^tel-RT 3F]^RqR 3R7J7 fiRRT ®TT, 
T FR RRpi ^ Tp W Flft TRF ^'li-l'HI^PFd Tlftqt fW7)l 
Pi 71I ’Hli ft $<ni qtt ^<3i7)< 4 i-tr qtt qnfti qif qt <ipo7i<R 
RRR 3 qq<R 1RRH Rqtl ^qfrqcf?T TR7 <^fcq7 3 q^llsR qp 
Ru "4 Wit fsRRt 4)7*1 *R ^ Mlfscl TT?l 7 *si4o< 

3?k $dl fRR Tfpjtprjc^ ^FTTTTt R ®t 3p7 37FR-3 TcT , T Rl Niq cp|<rlrl 

aP R, $<Hp1i< (=1715 ^ Rl^ qp5 RiRRIR 

3<7$7 3Rt| 7RR "gt IJicfci 1R7 iff 
17715 TJRT 7 I*a 7*"&^1<£H 7)1 X[7) 

■SRfhTT fRRT 3lfc 4 
7Ufe$l il<jli|VIMI 

^ wfeTif -qr TT^r-t 
■g'^rW'q (scattering) if' ■^fr^'qr 
f^f^JTFFT ^ '4l4dU T3=F 37t? 
ttrff ^Jti 1961 3 Tqror 
cften m ^ ^ (7^7f7^H7 ^ 
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4fcW fcf^TR faW] $ FfH f^qpTT«T^ ^1 ^T ^ffc faflR 
f^qpr TTcf7 PtifRR W ^ f^FT ®7II 1?T tWPT ^vt Mldf^-1 ^JT 
^f)t <l'77vt{rR <rildl7cll ®ffl sqraqRT ^ 7 4 l7l ^)t <3^)1^ it 71 A ^ 

o 

717^ $dl7) 7 j m 1 p37K, sfR rl^q, Tiff STl^-WF^ ^1 

w m -cK^lisK w\ ^ ^ W)Pi<+il' tf % ^ 1 ■qi^ 'qi 
TfrtrqF ttoft ^f^r ^ «n afk ^ ^ ^iPiT) it wftqfk 
wff $ <§3 ^1 7^1^K ■q ■qn 4 ^ %m, 

“^r to %qq ^ ^ iqft tortrI q^q «fti *t' 

qR ^ qjt ^ sfer-q^q TfFFTT «1T qi 10 RIFT FlPf 1930 ^ 

m\ PfcinI n -q^r *nr fqn: 7 ft 7 ^'Nsk q ^qlw itqR srq^ 

?itq qq s^q bRt STO^iT (solid state) ^ 7Fei7)< s[q TOfeq7 fTOTTI 

flrFq ^ 7)Pmqi fq?qfeiTTO sir ^jfqqRt^t qn^i, frft ^ ^ 
to fqqri ^ 1971 ^ 7^1<$k ^' j h1< ^ trr Tftq wth 

R 3TTTTI R1T R^Ft 3RI^ ^ ^ Wf R7) RIRRfT ^ s[R 

wfqqq yqlq^iidi wfqq qft Ph-htP yRi«&1 qq> 

■qMti 7^$1^< q^t ir qm qq surr? iri fqr sRqRjfqqr ?itqqq4 
^ fqrq; qq qqr«i T ^ fqqtq qft ^toit sqqmqqi irtu fR%q 

qcfr chi4Piq wr 
qqtqroq Tfr^rPiq q?ri q^q 
it q^vlisK qft wmien 
3RFt 4Pri7) ■Rlqqq^'^qqR'T 
Tjt fq^q qq qqfqq) rt 
qi^Fqrq qq m,t> sRRit 

3rg3ff qq qqT qr, it q^lisk 

aqqq ^iPfqi ^Rqi ^ %QT ^rmm qqq# R? vrf&> 

tr qfq qqi qq arjaff qq ^ tttw 
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3T^T klk) k' 3W Wfem kfa ^iPl'+i TRTOTTSTf kk 

far ktfarT mcfaf mt TOTifa k ^ mfa t, 3lk ^7f *TR kfa 
faf^fafak WW% H fan f| 1 ^%^ ^jkRIRSjt, 

ster fa^Hl 37k fafmTO ^fkl^Klf sft sF7 wfcfk ^ 37^RTR 
k nsk Rfa Tmk ti k tot tkvI^sk ^ mro ^ 37mkt ti 

1977 k mfara ^fkkkk k*r k TOskro nk ^ronr fafers 

fWR^R (Liquid Crystals) y+lf^ld mtl "TO f(T fam TO 3TJPRTFT 

mfa Rfa farkl kt W5f k fan n^r to^ri k> 'Hhm f i i^r 
mi TOk nk *iihih 1 «7M3k k 373 ^ kr ^tt ti ■gronr mi 
kktfkn sfk farojci to^toi 1992 k wi 

TOnkrro k mf 37RRf^kr TOrkfa tot srfafaFr kr farm famk k 
n^ 1973 k tto nikr TOrnn nk toft TORfr k - tow k 
37ikfaFT farm tott mi 1990 k wt kro toftot k kmfaffa k 
TOsfaTOi k TORT ikfafffaR fafkkg 'gRI ^TeW RRlf nm 
M k kST W fafa^ P*We1 fark (Centre for Liquid Crystal 
Research) mt nj7?37I7T mtl 

TO^far nk k^ifam 3ydfapk k mum mp k ^h+ki' k 
TORifkcT farm nrni mro mt ktki kmffar srmKfknf k srw 
kfaf TOnmi 1983 k to#' tort kknfk, #ferop afar farfaror 
(mro) 37 k «t k to# n+^kl sffw TO#km mt kkfan to nk 

nf I 1990-92 k k sVukifHd ^ wfam kkTTfk (International 
Liquid Crystal Society) k 37t3^f ^k alk 1*7 k*m nk nfamr 
Wftf^rR f&KrH /e?/qfqr>s faTTOFTT (Molecular Crystals and 
Liquid Crystals) mi TO#fk #T TOmf k TOTTm TO TO77 -HHKH 

farm 1 3^ ywm fkk — miffa totot totor ^mik 

(1972), TOrffa mkPT fa?H 3 H>Kh 1 k kkt RTRT (1987) cT87T 

krom to rnnm ( 1992 ), kfaw kror ( 1994 ), -jjkrofi mr kkmr 

Rkj TOk TOm (1998) 3lk TOcT TOTO mT TORH 

(1998)1 
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TlTFf furtli 



^ 6^1 cMH fe^Nd ^1 

^PdO. # TR i\ 3TTCFf TJR^ 3lk 3TFp^ff ^ fHd+< 7|?T 
^1 Wt %<T # ^TTI iHfTT W, # "JT: '3?W ^ ^T«T 

-HHlO^T 3fk ^3®Bf 'm foltt Wtf Wtl 7 Rli 

2004 <Ft ^3WF %RT it TOTI it# # &m\ Rrft ^dT, 

3pfhl 3TR §P^-u ^tt 7 I^I 




37 7 77 ^7 J /<?«f) ^ /cRf TTtWct i? eft WW drv/^ 

(mr Jwm sfep; m m^Ri# s?w (m 

jfe??) W ^tTRT ^fwfti WRti 

- 37pM 3HMd: RF# cll^dl^ -qros, 
W^\, 3T^7 8, 1985 



3lpTd m*m ^TReT ^ ^ ¥3® il ^FT MdMlu| F7t 

¥M ^ W Wt *l(Nf ^ # ^7311 M # ^5tft 

^Fft 3TRKt ^ ^FKd ttM 3T M^f^uui STeRfeT sfa #T# ^ FW 



RTT #1 WTFTT ^T «TT| STOW i 
3mR0TT3Tf Iffreft itl 
feqi fe M^joRUi ^u| <# ^ff^f A 
# fKtit 37T ^PgT feflT tl A 

SlPld snraM ^FT ^ ^1 

T^ Wfc RfeTC # f^FT *TTI H 
1970 # 'HRdl'M iit^Pl<=hl ¥FJH ^ 

(3T^.a^.^t.). # i4»R+d 

$41 PH 3 PR I 37t felt 3ITFT ^ttl # 

^T 3Tt3R#t ^FTT «t 3^ 
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If ftft 

^pknr dfc twt fa^mr Tft.TjRi. 

Tf[ R^ ’TPS - Ff fri l' JN 3 ^Wdfl , ReTR1£ R 

TT#TR sin IToRSiH ^ wn WZl RR - ^ aiJURT rtt 

*nt-RT#r ^ rt R^ra tr $ jwkif ^ ^r 

3 ^ ftrqn 

3TCTRT5T $Tt RE! R7 faniqm R^T RT far ^RRI 

Sto ^FTCR RfWT *> RlfR? 1^1 Rom* ^ ^RFT R 
■dKWl zfa. RT*R3ff t gnfk *ft ftf 3 TRW RT W ^ 
faiR ’sid'^i rr ii.i^',a rtrt rvmhII R*f tft .4 -f' i H snH 
H'f^'J-SH ^ WRf Rftl IWifll*! IF ■fflST 3TOTO RR TJR? 

™ ^33? anslfira rt| ftirrtf slk fa'-hiy ^ ■g^ir 

RT fllfl <<ai I < uTld "Jplt ^ HP^tf fcm fai < l'n4d l-SRt R 

+M Wlltfd I T\ M^d<u| ttt RT3 +f*UIW4F 3R1R E£ *R5R1 £l 

RIR qi^ii ^ h^ u i ^ Fsml RfT 7RT R^cf 'iri^i ifflT 

tW RR ^R ^2 TnT Rl P "3TT RRR ckyqm ^ T^R R^T { TO ^nn ) 
RTi RRR7H RiT 4.* RRlRTHml stfVqn RR TJSftia MuHil fR TRH? 

faRT ^rr-^j r* Wt4 r^i qn+^iiVi, Rum rn^fdislF a^tr 
ftmm Rifawir Rrt ^rr ^wr rtteit ^ tsw\ fanm tr 
fd^y 'Jt ^ RIR RRK RltRTfi R ^ ^Th^R 3[faRH sft "HR! 
fara^F RftRRRRRR RRTeg JJHMq R ¥^R RTrft RlfeRii 
^tt fe# R yr^r*Rr ^rt Rrii zntm r rtr R^jff slk 
^ 3HRR RT t?l ^ $frrifcir 3 |r ^mr-.^ l RTt ^ 
RrWt -^RR -^rllR ^ %TT -RR^R ^RTl RT^ feff ^ 
RRt RT^iri^' 'iR'i^'i qi^iT Ril TRTf%cr yi^ifcH»i IRT {Coin pressed 
Natural GasCNGjR R^R Wl^ RTFRf R l^Rl srr 3Rir 

Rml ^ Rkl Rt^t TIRf Rt T^ ^ RT f: ^ ITRiT SR i#RT 
3TTI^IR ^[ 1TR1 tl 

araRTrT ^ M^ut ^ tr R[%R qf^T S73R | 
{Down to £arth) ^>t ^J?STRT 't ^fl $FTR ZJp& (Gobor 



5f 3®31& 

nm^W^T t R^T RTt W&. ?fl Rf^l # $l R^SR-t R 
3TTER --frHM' ^Tt HH^HI ^ few ^ 37MR R5II 

f 3^T iHJ.+H. Rit tWI-Rn^l RRH sfa ^ %R 

ifirzr I^RT f| -3df% 3lURim jJTCI TRlftcT R R3> '^3 

WRTR R^lt Rit tftPW ^ ^ 1w? R|c! WRRIR 

RTpt ft>RT tl 

jWdM i9g9 VI«Flftld ttTfjqn Rjf RR ?R T?R 3JR|3RcT 

^3 (Gbbo} warming in an Unequal World/ ^ 3RTO7 R 
'if/Z T ^ ^l fR^ f^URT 1%> 

rM Rfl" ®n^Brei ^ RrR^R (emissions} - ^ \JR ^ ^ff 
^ ftih RTT RcRjIr - ^riF f^lRddl ^ f^ W5FT RT^ 
TkR WT ^ 5FR OTR RTT ^fldl ^?ff. ^ R^RT f*FT ^1 
m ' Rf^ r ^ g^i ^ y^tiui^d^ ^ !i^A t^RT slk 

RR RPft 3SRRTI RfrRRT ^ ^TTt RRS ^ 

^ ^ ttor TTHTRIR gfe (global warming 

rtIt rttir t -ifta m4crui ^ %q; r?ir R?t 
%RFnr ^ f i sfmRM % # i ww>n<i wm Irrt 
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fmit 



ak 4f$3*fl 4# k illHSI^ (greenhouse) kk ^3F 3*k 3k 
^friFTte P^rI 3k -fcil+K 3*k 33 anuF firoi 4i^mi<ijt ak 
qign^d to tflHta kkf 3k 3rd 3i3i 3k3T3 3n;kk3k wi 
^k 33k3-fTO (carbon sink)3?sk f| 33k 3TJOTC 3?kF %T TO 
k 3^P4d 3k wk 3T# Tfa 3T3*T kk ^ arjqRT k 
3343-fTO 3k f33lf33 ^JT ^dl^l fi SfTOd H 3^ETR 
^TFTjyf -q^fcl k k 3T ^3TI3 3k 3343-lTO k 3U3k 33 
f?TO 1TO3T dlft^l 



TO3Td 3k -5R^ fTO$FT 333 ^ %3 arkfr g<*3>K fkkl 3Tl£ 
3?lf.Z)., 333^ k 3^ fePWJJ^ O.^H'H 3*3^ k 'H^-HllHd fTOTI 
1987 k kg33 3g 33 ^fcR^i +l4shH k 33f 'dl«<d 500 kd 
afPF 3THT k •HlUildd fTOTI 3R3 TOR 3 M-kcR^I 33 1TOI-H 3T 
33^ qil4 3^ Id^ 33? 3^3 ^3 k 'H'-HlPld fTOTI 

20 RTTdf k 4 33T3T 3Tdk TO 3?f% 3T33Td 3R3 k 33ffTO 
■gm TO TTHN^IIdl 33^1 ^nr 33433k kh 33k 3fed 
%rfTO 3T*333 ^ MRuilHf 3k 33^ 3^ TO, W 3TO k 3313 
37) t3dSFT TO3T 4tl k M3fci<<J| 3k ^cRT ■HH^ialf 3k 3 
<4 3d 333T k 413 33lk 4, 3fTO TOt-3tk 33 3ffc d3I3>T 3TOT 
3IWRI TOT kt #3(4 4l 



TO3Td ^ TOdJ 3T k oJjfad 4l TO 3(# 33d TO 4 ktolftkf 
k Rt. TO 3 ^ k 3k k kfc -fTO 1994 ^ 313 TO 
TOfaror ^kr k fkroT am trfero akr an# to; 3kn ti aqfror 
IMf k wr 37 kk-kn kt ar^k anfek arfqro 3k ktro 

33lf akr 3k 333fR33 f3T3TI 2 3R3k 2002 3k 54 34 3k 3TOIT5 
k %TOT k 3TOT %3T %sm 

BB 
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Hwf fyrjjf 



vIoHufg 239 

168, 169,213 
vJTRT ^felcuai 114 



112* 



116, 203 



1^ 75,81,108,140,141, 143,144, 



, afe? 161 



WjRqWFf ^ &qcw4c 14 
r ^ 3ffq> $f&FT 



215 

^q^Ys, wTH 220 
sftvfN 62, 186, 214 

after PwSdi ^rfirar 103 
aftefta ^144 Ri§ih 125 



TTT^ 72 
135-139 



*PPTPT, STegef 169, 170 

TOPPT 97 



c^ter fife 240 

<m4Pte 77TRPT 231 
^T#fe giR ra^B|W | 124 
cfife, jpfe 169 
mfee R&<F?M W? W$hJ) 
180 

<$*fa 175 

Ju^fcHd *Kt|HI 198 

ffe? 163 



STJ^TH 145 
fa 223, 224, 225 
^ffaT TPiFFT 72 



arg^psTpr wtpt 200 
-3jfe RaPf^i ^ 126 

fc’Hertd, ^T. iklPH 192 

>5Tcn4 (angular momentum} 22 
^fanfe, OfeP^^Pfe? 48, 146-152 
3^41, fat/ HqiH 60, 91 
ffrfetjTlW (crescograph) 30 
84,90, 114 
176 

85 

^fefeter/ ^srfer ?n^r 149, 159, iao, 

200, 218, 219, 220, 221 



\ affe ?ferT 1 75 "^p|vjt ffafPf 92 



'fcN'H<ull, arfeFR 13-18 
*fafat 127 

^Tfifm 49,50,51, 52,71, 75,88,89, 113, 
146, 149', 150, 154, 159, 196, 201, 
203, 204, 205 
T Tffafto 199 

7 \\i T R mwc* ^feffefir 1 56 



*tf 141 

faWfe222 

iffa? 238 

1 ferffef f cpFRT 169 
Tffe 149 

Tfa FTOT faf 214. 240 
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*cifc<4 mffi i ft ft 3ft$ 

fan 190 
169 

"Op? ffarc 63 

tP^, fate 156, 201-205 

xp^pr, gar 228 



' fa affe ^ffajT 23, 24 
FT SHjrtvi Zv£ 239 



57, 155, 159-164, 



^pfate?fan 160 

fcfePBT ^TFH ffaTPT 124 
i&. 169 
114 

yfafa ^PcT §4 85 
fa^cf 164 



wPig? J3 223, 224, 226, 227, 228 
OpTcT ydWtf/ifr'Lfy'ct? X^f cvftglf 

217 

vipft 149, 150 

(hydrograph (185 
ulSIol Pht»l 14 
uftg 142 

gfag (f^frmsPT) 64 , 71 
«fkT?W 41 , 43-45, 64, 66. 67, 68, 74 
ftfEPT 64. 75 

vtffa faltH 43. 71,92. 131, 198 
vtffa c|sljPl+ flrfroRTT 233 

gfta gfferaft 71 , 74 

(J-receptors) 207. 208 
wfa 210 

vflalPidil 99 
v?tW *fllclml 29, 199 



(feting) 102, 125, 172. 174 
ufa ^S»^6|iJ| 126 
utftn) 3jleKfl<h’i!U| 173 
vJtfcIcp f^fcttrai 109, 142 

gffg. t^s gfa? 219 
uitufl-oIT 65 



’Ft^T arjgsng TTf^ng (stst 
sfnp qngrfer ftgef) 150, 
151,153, 156, 157, 158, 205 
fctikMiftg 104 

Ufo fo&vTvi 237 



I^mRh 174 
f^T?T ^fwtrei 200 
pi *%£ 164 

31^7, 7<flTiHISiI 88, 92, 166 

57gg g - 3&f 238 
f%7T35, lft.1f.1?g. 91, 203 
fs^Kh-WT 7J3T (ifit^fn) 86 
fe&zrft 3lfa> 152 

■g'SRlilH ragiflpsi 'Wjl'dtf 129. 130, 134 

t’T 68 

173, 175 

trftTtmfrfn 2 

&cft cf$? 72 
&S7cf?T 72 
tT 5 ^ fthill TTigs^f 206 
7T7>g gRcT Tfg 238 

gr? 174 

nt4ol<Jl (thermograph) 185 
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ifepf 



cTTTT cjufsr>*1 RlslM 220 
I^TeSrar 19, 20, 21, 22, 23 
(ct?fl JU'dcflsJN 195 
164 

dld'kfiil 164 
oHHmt 22, 23 
?cfl 103, 105 



wfrtranwZwcff 133 

^ snw 



T >7^ 



^ WcT sffo ^ 1 09 

< $2/4/2 </> of dffw *3w &)cii 163 

$f&7T 144 



^fSiRT qf^RTT W^T i-\ l \6*i 215 

^rr ^ i68 

TOT, 3Rf^ HNiquj 148 
$27 W W?jfcfY u f 237 
'^WlJJoWH 164 
^ Vfrfe* 229, 231 , 232, 233 
£4 J lf?l f^fRTT 163 

£TTO, defter 157 
TO 174 
20 

e#r%rH 58 

q£F^)q MfilRb {stellar dynamics) 1 62 
TOf Wftl 228 
HIHviiM), qffrfcT 183 
^b^lt 86 

qiftqfa tftfcT<fft85 
iiPhc^I^ 86 

#7T 174 



^RTT^T (^f qm ?TTTO) 

4w 35, 198 

^%^) r v5RTO effef (4,) 94, 116, 152, 
156, 157, 166, 168 
^pq, 162 

174 

^ 100 
W*fld 151 

tor ^rrt?r 38, 41 

q^TO qq gro 28 
TO wtJ|p)Ri 151 

\±>vfl5 156, 169 

TOTPJ 3TPTW (f^TFT) 98, 116, 

126, 169 

hRxi^im (detection) 28 

hRcik pRTtTO "TO 122 
TOfcTTO 109, 178, 235, 236, 237, 238, 
240 

TOkTO 238 

TOfqTO TOST^T 144, 235 
q^TOR 75, 143 
199 

qTSTRff, cTOrfq 91 155 203 
qieT r i'ullpH ftqf) 140-145 
qioft 148 

TOT 219,220 

3*l<Hc4 (ft^IH) 92, 138, 146 

qq^tqld ?ttto 68 

gnrc, 5T. tffeq 192 
feeT, sftcTR f^Tt? 206-21 1 
fef ftro 207 
$AfolcH 104 
qtfeRft 224 
#H, TR.3TR. 220 

qfq?, ^t. £qr 192 

qffeR, cTT^RT 197 
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TOT7T ftsIH 196, 220 
U<$\uU 38, 56 

toto *ftq Rrtft, qffimf qq 107 

tFfM 232 

wlaviRi^ {antibiotics) 104 
JHla<HRi (flourescence) 1 84 
qfcRcf f^nq (reflex action) 208 

ttctk, ^f. 174 

IRjfcT qq *JWVl ftfTH 117, 118 

qq^ta (torrtt/ jtsto) 25,26, 

27, 31, 32, 34, 38, 54, 60, 83, 88, 
101, 123, 124, 159, 184 
qi^cT 149 
qi^fclcb WT 71 
qi^fclcb fcTfTH 166 

RSRhRMI 162 

Xfcfcf ^ J/W^cMdvf) 121 
q^Fnrof gritro 190 
Kil vHl 3FJTOTFT qfWR 200 
q^fq?, 90 

ijj’ff, imR+1 155 

ifclvdoW, STTC.^ftf. 155, 161 



^pffcTEP 3Pvt 103 
fibdhlfftb&ri ^tvtW?FJ 66 
f^bcl)ti!Fb<f>d 84, 89, 160 

RraK, 177 

fow, wwr 102 

PN^-^Kicj t^tcf 102 



W>iiMI 149 

tmrnfrr 9m 144 
mfvr ?/3w 65 



^TTeT WlfogfopeW 

RlRliti 33 
^3 218-222 
^S-^f-^R»4 ?TRT 220 
«RJI 107, 108 
^ RlsIH 30 

109 

rft 7 ilfftr 237 
^J7, oTTfr 176-182 
stcTT? (wireless) 25. 28. 61 
^dl'l, ^T. •TPf’T 140 
stTFr-ani^en^ fliRsM<t5i 90 

^ 25-30, 32, 38, 41. 

60, 83, 89 

efrff, ^TIST 27. 32, 60, 78, 83, 84, 

88-93.114.131 
#ffR 27,88.90 
W 31 , 38, 78, 98 

areft i47 , 149 

cfR?T 197 

3flV $ fell I 1 44 
MdHI'N, FiRr 94-99 



»^5R 148 

ip i«H 14, 15. 18 

amT M’lHIUj 3fJfRTH 153, 158 

*rm (scattering) 155 

ami, ?W( 94, 150. 153-158. 159, 183. 

203, 219 

VNrT 3/?V $> vsff 109 

*iKcl cpT ci^^l 106 
VTR7T cPT ’jai -1 trail 45 
^KdKIl’M/SlKdRtll (indology) 146 
Wet TITPsft (Indologist) 135 
Wcfta sIH 3T3?RtH tjRt« 126, 

175, 192, 193.207 
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HNcfUl ^IdSKI 148 
TTKcfta SFfJFEFH ^ 153 

■^kciIh 3FJFPEIFT nRqq 126, I43 r 

144 

Wtfld 3TJfRTH ^TOTH 141, 143, 

144, 145 

iTKcfftj ?TRI Hi fd dft 7R&TH 221 , 222 
Wc&V Wtft 103 

Meper ?P?SJH 168 
*rnJk JTRft 107 

Wtfto Rr^rfM ^>t q^ftTHTcrc 192 

HKtffa *f rfcT^^RTT^t 92 

fctlTR 3tcH<41 127, 188, 

194.204.205, 211,233 
HRcft7T fc)51IH 3i<mq*ft 134 
*TNcfte felH to^T 67, 127, 211 
HTTcfta fcfsTH RcpK-l 86, 1 15 
FRcffa ftlfTB OTETPT 155, 166, 171, 172, 

184,196,199,203 

iTFpft^T XliRsHcpIn ^RejFT 74, 79, 80, 81 
TjftteT 112 

Tjf^TH 43, 44, 45, 46, 47, 68 
*ftw ft^T 193 

^flfcltp n4tni!llell 1 68 

^)fd<4l/ Hllqcp fisTH 27, 35, 54, 78, 84, 
85, 89, 96, 112 ,113, 114, 115, 149, 
154, 159, 160, 162, 171, 184, 185, 

196. 197. 203. 205, 222, 223, 231 

Weft WR 143 

(Pie 3/ MUD) 180 
*#!, 3PBT 183-188 
Hc4R^I 124 

HSIeHl ftfcft 31, 41, 101, 149, 166, 169, 
177, 178, 184, 223 
WTWcT 135, 137, 139 



ifwf fmnt t&v 



WTeHtf^T, TOFtT ^ 74, 77-SI , 83, 
84 

PlFRI i'U'tdl-Rl 51(41 (anthropologist) 135 
+iW $s5 eft^? 74 

HKchU) 28 

Hliwfl, WR 129-134 
ftvff HlfelH 219 

ftm /?<v/ey<fl 147 

pBT, 5RTR (l*tft.) 212-217 
Pi^l, Rlf?K t^TR (l?7T.^>.) 59-63, 212, 
213 

214,239 

g^RTR ^eT.^cT. 197 

gsr Ptstft (m^r) 45, 92, 146, 147 

TJeT^cT 3TFJcTftRft ^eT 143 
227 

*ft%1^98 

+i7fctcb%tfy' ^ ftff<WiS 

ffbttctf 233 
^^7 217 

T fNT f ? mRcMh 212, 215 
RtFFT ftwi (Wcfta) 37, 38, 185, 187 
*fRFT 183, 185, 186 

Wtoft, Flf^T 166 

HIH^H tjf^RTT ^t^cT 3RZRH 214 

TJPT 162 

f&sTPT 154 
J^TFtT 135. 137 

^TScZT 126 
*<k1«ftuidl 190 
^cklleMdl, 103 
*cfftft 191 

xRw fowl/ Rubbish) 180 
TORFT fcTfTR 32, 34, 35, 65, 71 , 92, 96. 
99, 112, 113 



7P3Rf 'CK<pIhi 121 
'(Hd^H, HlMIdU^H TpT. 195-200 
TFftRTT Kile 198 
7T*ff imTcf 56. 114 

*FFT ^TWH 58, 1 71 , 212, 230, 231 . 
233 

?FFT (tft.4t.) 35. 53-58, 60, 113, 159, 
166, 168, 171, 172, 184, 195, 196, 
197, 202,203,218.230 
^TWJvjFT 3TTq> iWffeRT 163 

YFTFpJpT :?teg<fr' 50 
^mrjSR, 48-52, 163 

3BPJ5FT "?R5TT 52 
^IhIcIHI'MIhI, 189-194 

xlIcA J |u| Rrf^ 238 
3RT, ^.3TR. 169 
TRRT, Rtf 19-24 

srRfr^ftr 3 twt Rpcra^T ct>i4sph 

190 

TP^T ftfifrrtfl fcTsTR 194 

fevTTFF ^RSJFT 168 
HPJRT 3Tfe*T 80 

^ROT" TRT tiiilvJlH 

^rPtfct 144 



iftpRTft OTtWeTT 98, 115, 116, 
213, 214 

3RTRTpF?> IRlVlVIlHI 98 
ftfTFT 3RPFPft 87, 204 

3T^REIFT ^4 3Tf^T6T°T 
134 

trtrtRrf ifRfrPmft 125 

124 

Rcflyl^i 3fftf> gftRFT ff 66 

WVc? WZjprgf ft/fsNW 180 
F^^TpT^ft 61 



fRF 61,213,214 
^fe4t ^4tF 157 
^feft 59,213 

TTxTR 62 

^felt ei 

^>erT 31-35, 38, 60, 83, 88 

ep^H 179 

eft 162 
efrS7 95 
ePT, Tfzl. 197 
elRpT 149 

(d'tfci+l 3m> 4iC^) 66 

233 

eFRTT 21, 22,23 

3TT<pfcT fftFTPT 130 
cH'Hlrl HwHcb (plant breeder) 140 
^mfrT^ fiTFTFT 132 
^Wl?l 7TR5T (fern) 25, 66, 67, 132, 
133, 141 

cpjfftR, ?TRf 84 
toFR-Wft 56, 85 
cpjfeF ^31^ 85 
cluIsbH^^t 219,220 
dtffblWl (PTsTH) (spectroscopy) 184, 213 
42-47 

f^TTeRT FR^TH 45 

4ldlcKuft^ TOTCH 214 

^TB-WT, Rppfe 204 
Rtlxl 121 
mi, <m*H\ 236 
c^l^RleM/cfRg W5T 180 
m^jRreft 176, 177, 178, 180, 181 
W-tei 220 
fir^-Pl fctsTH 191 . 192 



'H’HItH *^t 142 
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169 

RciPi-i 191 
ra<ilPH <ft-12 103 
ftSJcT 6(el 92 

ftcfcftr (diffraction) 28, 60 
ft^PTRcft 92 

fecfftTITcFT 3PpR 3rFTFT 98, 116, 128, 
143 

?ITf% 3TRTtcR 151 

{cTfTH TJcT Rich 3T77RTH nR^q 87. 

98, 99, 116 

f^Tff 7^ 3fliilP|c|> ^F^RTH 97 
ft 51 FT W\ dWc^lHl«P^ u l 36, 40 
%J?TToTT 222 
3Rqcr> FFRFT Rtft 239 
agUP l ch tFTT 3MFrch 3FJ7FEIH 7^ 
214 

oETfcT^TJy (interference) 60 
qg77T7, ^c^.7. 197 



SKHI0, ^T. *ftcTT 192 
*T#T f^FT 70, 89, 102, 206, 207, 
208,209,210,211 

117,118, 119, 120 



?TT7?, 4.77T. 167 
7TT, 3 ’ll 4 164 
*TTRT 92 

3 ll flft<h 7FT4 *TTR 138 
TTFFfftTJ neifteiidtf, cite 1 )* 41 

RkW)R aiiq^FT 121 

ftedoi FFt?T 117-122 
Rl'tWh* (cTT^n) 117 
frwfFFT 164, 189 
YlTfo, FTTtft 219 



£t.3 TR. 123-128 
<l*r-flfcfR45 
^)q Id 126 
?ftcT 7FFT 160 

TRptcT Ml^frfch ftTT (Tft.T^.^ft.) 238 
TTT^cT 149 

TFheT qijftch 235 

7HHM^V73 136, 137 
*1^15) (luminiscence) 185 
^TcW^5FT 110 
Trftsnq cR^ftch 78 



tiitsy 79 



70 75, 77, 78, 79, 80, 81, 146, 



W7?77 102 
W7?77^ ^R77 86 



TTTftSFTT W, Rt^RT 84, 89. 163 
* 1 Mlftl 0 ft si'R 144 
^Hl^lftch ft 5 IM 168 
tliqclfpl+i 7ft 173 
^ITW^cRT 80 

tiNm i j , fWr 94, 157, 165-170, 187 

TTTTmT^ fc|77 170 

TTTB^ft, ffT^eT 64-69, 131 

TTTF^ft, 7>ftl7IH 36-41 

WT r AM4N 32, 60. 78, 81-87, 89, 131 

RrRchT, sftte is? 



7f5FFT ftsTFI 72 

ftrcTTCFKT 100-105 
130 

7JJtHeh4<h (microtome) 130 

^T37 W7 fdfcKI-S fib+cei R*i4 233 
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7^7 *115*1 7^ vft|<q*d4c 
(Tft.TTTi) 236 

7T&, JFite ^puf 223-228 

TtyfFT 204 



169, 213 

7fe7 169 

77?o77 187 

'HR-11541 75T7 209 

7ft#ft, TReTT 171-175 
7$7 ^ftfttcjft ft^RTMT 113 
#7 7 WT^Rlf 160, 183, 186, 187 
? 7^7 47 
T^FT, Rd4 102 
7^ 7ck1lcMdl 103 
^dftch ftsTFT 62 
T^TT TTTiTT 7^ 7fe7 169 

7^77 R&%vf 21 7 



¥cft 238 
TcTWT, * lifted 157 

F^T Tt 7 ! 224 



FRYoT7, tJTorJ7 155 

F73T $T /???77 Rfe&i) 180 

FT^, ^TPTTT 164 

FTc^T, xrfpT ef^T ^fcTTFT/ ei?4*1 
vt.3l.77T. 70-76, 77, 80, 110 
HFTTTFR SRTFl 216 
£7^*77 236 

ftHidq 19. 20, 44, 45, 68, 126,178,215 
ftcf, 3f. TTftF 173 

3^?7 <7^ A?v^c/ 

fi/^77 34 

H<h^d! ftHdT 158 

^^0 3?7^ ?VfeY i?/2v7/f ^7 0/V 
^77 187 
$F7T, 7ft. 208 
^7T ^5^ 3^7 



aT-Rh*ui ^cjftuftr 230 
ar-ftR^r ftcjJn 57 , 198 

ar-ftiT^T TSTof Pt*nqu| (x-ray topography) 196 
gf'%7^1 Tthfcfft/ 92, 198 

ftrftPT 77TFFT ftelN (stereochemistry) 1 98 



FRtT fhTt^T 142, 143 
FfRl 7F^ ?fttT 7T7CTFT 205 



IT7Y 3/?7 fcfTFJ 93 




(•cftetoq 



^ ftw t ft f^ror^r eft ftf 3 ftlSTT ft 

wHfostM ft fts ft WT <R ftt tl <^FcHciJ ft MfrllftPraT ftm 
ft cT 'djcl ft «TI?7 cfl-il ftft 4 t I 

^PefcZT tf>T 'J^T delfts ftft fftSTT efJT Rifl'd cR^TF t ft sfft ft 
cf ^ft '•UlfRUI ft ^ Ft; ft ^ef, <lfciR)(St 3 ^JHTcW W^aff 
r 3mnf^T tti 3rft cfjpT % ftR ?ft wr t fft ftft Tram 
Cfftt TITft? ift 'Hen cl t wfel «pft ft 'HJcft mra ft sIK, 'Hfei ft 
<rm afk m ft ft, tert?w ^iftftfSrair ft wi fti 

fft^ft cTSJT qfo|ct,|Cj ^T ^TERt ^ TJefF 3TB^T ftmT fl 

R)u>P J U> ftf ft eft 314 <-) efjlH epT RlWK MFTYFT % ft ft 
fcfrai % I Gpftt eft nRieni *1<f>H<P ft 3TeTT«FT ftef (RslM ft ichjftft 
ftftft) ?rar qfacbi) ?rft Prat'd pfrh 

tl fftSTT, ypTfeTsTR ft fifWf ft fcR ^FTRW dfciPPrft ft 

3mTcn fftpm ft raiw gftt ft Tgsft feftrft, qr nfM 

3TTfft ft ^ebdra ft tftftftcT ft Tlehl^ld ft tl 

eftm ft Tjehdra wf ft?i ft ftw, trftrrara, fftffti, ^rar, 
ftm, wg? (fter) cr RiRrar (Rf^st) ft 

eblftdft ft REZPT ft ePlftm tl 



3^ fftcTR ft wrft ft ^TwFT R 3TTft g$||cfj <pr WM tl 
^flft 3TPTFft fftcTlft ft 3Tfftj 3TT3ftcf>, ftrFeR ft vjfttft «Rlft 

ft fti rr tftftftl 
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